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For forty years, field experience has proven 
that you can’t buy a better valve than Rock- 
well-Nordstrom. Pressurized lubricant sealing 
assures positive shut-off because the seal doesn’t 
depend upon uncertain metal-to-metal closure. 
The tapered plug seats perfectly, and can be 
» hydraulically jacked for instant operation. And 
facts and figures in hundreds of refineries, 
gasoline plants and petrochemical plants prove 
that lubrication saves money by cutting repair, 
replacement and down time costs. 
Wrench and gear operation is fast and 
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Review of Deep Drilling, 1954 


Electronic Control of Refinery Pumps 








smooth with Nordstroms because the plug 
requires only a quarter-turn for closure and it 
glides on the lubricant film. Their speed and 
ease of operation make them ideal for auto- 
mation or remote power operation, too. 

Rockwell-Nordstrom is the original and only 
complete line of lubricated plug valves. There 
is a size, pressure-temperature rating and 
pattern to fit your needs. Write for more 
information today: Rockweli Manufacturing 
Company, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. 


ROCKWELL- Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 
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— dependability. then any “other 
hanger you can buy-- 


Miles out in the Gulf is no place to risk.a blowout around 
casing. O-C-T “C-19” Casing Heads eliminate this risk 
by providing a positive casing seal and suspension 
before blowout preventers are removed. When dropped 


through preventers, suspension and seal are automati- 
e=eesally effected. In addition, slip hanger load capacity is 
‘ ‘excessof 600,000 Ibs. It automatically suspends and 
. Hazardous installation work is cut to a minimum. 

$ of valuable rig time are saved. You can depend 
r-O-C-T “C-19" Casing Heads for greater safety and 
economy. The “C-19” is the only automatic self-sealing 
suspension unit that has been proved by performance 
on the world’s longest strings of casing. You take no 


chances with O-C-T. Ask your O-C-T representative 
for details. 
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t Representatives: Sterling Areas—Le Grand, Sutcliff 
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Brooks Review Invaluable 

The exceedingly able series of ar- 
ticles by Dr. B. T. Brooks reviewing 
developments in Petroleum and Petro- 
chemical Processing which you pub- 
lished in your issues of January, Feb- 
ruary, March, and May, 1954, were a 
real contribution to all your busy read- 
ers. It is as exceptional to find such 
clear, logical, and well-written sum- 
maries of technical advance as it is 
valuable to have them today. I know 
whereof I speak because I am at work 
on a condensed one-volume edition of 
my six-volume history, “American 
Chemical Industry” and review articles 
of this sort are not only suggestive 
and stimulating to me, but they are 
excellent material to which to refer 
readers who require more details than 
I can give the book. Any man who 
wants to be brought up-to-date quickly 
and accurately in this fast-growing 
field would be grateful to this series of 
articles. 

Williams Haynes. 


161-163 Water Street 
Stonington, Connecticut 


Editor’s Note:—This delineation of 
the far-reaching value of the Brooks 
series of four articles (Refining & 
Petrochemical Edition) written by the 
best known and most authoritative 
writer-historian of world industrial 
chemistry developments in this genera- 
tion is so important that it is published 
here for the information of all those 
interested in this field. Other contribu- 
tors characterize this series as the most 
concentrated and all-covering summa- 
tion of important facts in the history 
of refining and petrochemical develop- 
ments in the last half-century. It is 
gratifying to know that our best auth- 
orities for once at least seem to agree 
with the editor in his judgment that 
the Brooks series is the best assembly 
of articles by a single author published 
in 1954. 


Iranian Pact Explained 


The “Too Little To Too Much” 
paragraph on page C-3 of the October 
issue of The Petroleum Engineer 
wrongly presumes that Abadan refin- 
ery will be handed back to Anglo- 
Iranian Oil Company if the agreement 
now before the Iranian Majlis is rati- 
fied. The facts are that Anglo-Iranian is 
one of eight companies, five of them 
American, which will restart the nation- 
alized Iranian oil industry with the ap- 
proval of Iran. Anglo-Iranian will have 
a 40 per cent interest in the operation, 


the American concerns eight per cent 
each, and the remaining 20 per cent 
will be held by Royal Dutch Shell (14 
per cent) and Compagnie Francaise 
des Petroles (6 per cent). 

As regards Abadan’s output, it was 
announced in a joint statement by the 
Iranian Government and representa- 
tives of the eight companies in Tehran 
on August 5, 1954, that starting from 
three months after the agreement comes 
into effect, a total of nearly 220,000,- 
000 barrels of crude would be proc- 
essed by Abadan refinery during the 
first three years of operation. Of this 
some 94,000,000 barrels (approxi- 
mately 260,000 bbl a day) would be 
processed during the last of the three 
years. This is in contrast to the refin- 
ery’s 1951 production of 500,000 
barrels a day. 

C. B. Towill 
Purchasing Agent in U.S.A. 
Anglo-Iranian Oil Co., Ltd. 
London, England 


Foreign Operations 
We are a regular subscriber to your 
magazine The Petroleum Engineer and 
have read with much interest the “Oil 
Company Annual Report for 1953” 
published in your May 1954 issue. 
There are, however, some points which 
we do not understand and shall be 
grateful if you could enlighten us in 
respect of the following. 
(1) Reference Page A-72 
In respect of the figures shown 
under the various headings, the 
footnote thereto explains that the 
company’s designated with an 
asterisk have foreign operations. 
We should like to know whether 
the figures shown include the re- 
returns from such foreign opera- 
tions or not. 
(2) Reference Page A-77 
Whether the figures shown under 
the various headings in Table 2 
also include figures from foreign 
operations or not. 
Thanking you for your kind atten- 
tion to our inquiry. 
K. Nakamura. 
Overseas Division 
Ishihara Sangyo Kaisha, Ltd. 
Tokyo, Japan 


Editor’s Note: The figures on A-72 
include all incomes of the companies 
listed, both inside and outside the 
United States. In Table 2 on oil and 
gas operations, A-77, the figures in- 
clude both domestic and foreign ex- 
cept where the footnote “in U. S. only” 
is indicated. 
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Industry Armed for Battles Ahead 





As the petroleum industry enters the year of 1955 it finds itself beset 
with certain problems. Problems are always present, but they do vary in 
their degree of gravity. The year ahead has several that are grave. 

What are the most serious matters that confront the industry? We 
believe these: (1) Excessive production; (2) the possibility of the industry 
being taken over by the government, with the Supreme Court decision in ay 
the Phillips Case as the foot in the door, and (3) imports. 

At present, capacity of wells to produce is variously estimated at 112 
to 2 million barrels in excess of demand. Imports have reached a figure that 
is Causing a loud outcry from the independents. The Phillips decision, which 
has placed virtual control of the gas industry in the hands of the federal 
government, catastrophic in itself, could also lead to control of the entire 
oil and gas industry unless changed by congressional action. 

These are serious problems unquestionably. But the bright spot that 
stands out in all this is what might be called an awareness and. organiza- 


serv! 


cont! 
tional strength in the industry, which gives one a feeling of confidence that 
about anything can be accomplished that needs to be. os 
Such has not always been the case. It isn’t difficult to think back a few enge 
years to the Kerr Gas Bill, for example. How much effort was exerted to Sant 
inform the public of the true significance of this legislation as is being done 
now in the Phillips Case? If the Kerr Bill had not been vetoed there would 
be no Phillips Case today. 
Think back considerably further, to another era of overproduction in 
the early 1930’s when the East Texas field flooded the world market. Crude C. 
prices dropped to the distressing level of 10 cents a barrel. Now, with an drum 
overproduction capacity of 114 to 2 million barrels a day, no one has been t 
hurt by disastrously low prices and waste. and « 
Imports? An important and controversial matter certainly. Importers F 
feel they are not excessive and cite their reasons. On the other hand, inde- row, 
pendent producers have the means of impressively bringing their side of the ( 
story to the attention of the public. It is not difficult to believe that a solu- and | 
tion will be found. 
This ability of our industry to meet problems from within and from 
without has grown and developed from wide experience and sincere good . 
' . , ; Wau 
will. It has been given strength and confidence by men of integrity who - 
unselfishly sacrificed their personal inclinations for service. 800-1 
Despite its many problems the petroleum industry meets 1955 con- 
fidently and determinedly. It will — as always — advance through the New Writ 


Year successfully—Frank H. Love. 
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Designed for utmost mobility and operating speed, the CARDWELL K-200 


servicing hoist meets your needs for a lightweight, inexpensive 200-H. P. hoist. 

The design of the K-200 embodies the simplest of design and operation. Air 
controls operate the air friction clutches in the main drum, optional sandline drum 
and rotary drive. CARDWELL air friction drum clutches give fast, positive 
engagement under all operating conditions and provide free-spooling drums for 


fast dropping of the block. 





A 65-foot or 55-foot double leg telescoping pipe mast is available. tr 








FEATURES HX | 


CARDWELL air friction clutches in main 
drum, optional sandline drum and rotary drive. 





Transmission provides four-speeds forward 
and one reverse to both drums. ‘I 


Free-spooling drums, mounted on double 
row, self-aligning bearings. 





65-foot or 55-fo6t double leg mast telescopes 
and folds over the hoist. Mast is raised and 
extended by line from winch which is driven by 
truck engine. 








K-200 is available with GM 6031-C or 
Waukesha 145GKU engine, and can be mounted 
on a WC-2264 White, RF-195 International or 
800-Ford teuck. 


Write for complete information and prices. 

















<CARDWELL> CARDWELL MEG.CO INC son lpg 





QE6.u.8. TeADcuaRE PAT OFFICE P. O. Drawer 2001 . .. Long Distance Telephones 128—129—130 IN EVERY OIL FIELD OF 
THIS TRADE MARK INSURES HIGHEST Ceble Address: “ALL STEEL,” Wichite — “CARDSTEEL,” New York THE WORLD 
a 2 ae Wichita, Kansas, U.S. A. 
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Another blow to oil and gas in- 
dustry was delivered by FPC by an- 
nouncing it would no longer honor 
escalator and “favored nation” 
clauses in gas certificate filings. 
Changing its rulings, effective May 1, 
restates controversial orders 174 and 
174-A delivered to carry out Su- 
preme Court’s mandate in the 
Phillips case. 


x *k * 


D’Arcy Exploration Company, 
Ltd., subsidiary of Anglo-Iranian, 
will increase its holding to 50 per 
cent interest in Triad Oil Company, 
Ltd. of Calgary, Canada. Result of 
option terms in an agreement in 
1953, action will ultimately increase 
D’Arcy’s investment in Triad to 
$19,500,000. 


x *k* * 


“Better driving—not less driv- 
ing” is new theme of the oil industry 
under the direction of the American 
Petroleum Industries Committee. 
This is another attempt to encourage 
safe driving without frightening its 
customers off the highways, pointing 
up pride.in careful driving—rather 
than fear of careless driving. 


& WF ® 


$108 Million deal is in the mak- 
ing by Sinclair Oil and Gas Company 
and American Republics Corpora- 
tion. Under contract terms now be- 
ing studied, American Republics 
would be dissolved, and holdings in 
Texas, Louisiana, and New Mexico 
would be operated by Sinclair. 


ss @& @ 


First oil discovery has been 
made by Texaco Exploration Com- 
pany on its high-priced 87,000-acre 
Pembina area tract. Well, tested at 
6099-6112 ft, is 85 miles southwest 
of Edmonton, Alberta, flowed 22 
bbl per hr of 40 gravity oil on a 3- 
hour test. 

kk * 


Shell Oil Company has received 
the first major contract in the United 
States for fueling Capital Airlines 
60 four-engine turbo-prop planes. 
Turbo-prop, using kerosine for fuel, 
is now accepted as the next logical 
step in air transportation develop- 
ment. Contract will run four years. 


A-10 


Digest of News and Comment 


“Spending money to save 
money” criteria may stabilize the 
economy in 1955 as related to new 
equipment and plant outlay budgets. 
Five per cent decrease in the nations 
industry has been predicted by gov- 
ernment officials, although oil com- 
panies and their suppliers will be 
among continued “free spenders” in 
this phase. Tide Water Associated 
will hike to $127 million its expan- 
sion outlay for 1955; Jones & Laugh- 
lin Steel will spend $51 million, 
doubling last year’s expenditures; 
Reed Roller Bit Company will spend 
50 per cent more for new equipment. 
DuPont, Shell, and Jersey Standard 
will maintain last year’s high budget 
for this category. Texaco is planning 
to spend over a billion dollars on 
its expansion program in next three 
years. 

x ke * 


Government has signed con- 
tracts on nearly all its 27 synthetic 
rubber plants, with the majority go- 
ing to major oil companies. Sale 
prices on the plants will be released 
late in January. 


x *k * 


A million injury-free man-hours 
of work has been chalked up by 
Phillips Petroleum Company’s pro- 
duction department. This achieve- 
ment is infrequent in the industry’s 
producing operations. 


= ® 


Oil stockpiles continue to dwin- 
dle as first cold weather is forcing 
heavy use of heating fuels. Increased 
demand on a nation-wide scale has 
also been noted in gasoline. Produc- 
tion for December is slightly above 
that of last year, resulting in more 
active refineries with a firmer over- 
all price structure. 


x k * 


Taking advantage of currently 
lower domestic stocks, a 257,307 
bbl per day allowable increase in 
January has been ordered by the 
Texas Railroad Commission. In an 
attempt to recapture a loss to for- 
eign oil and production of other 
states, Texas raised its daily allow- 
able flow to 3,216,123 bbl, nearing 
a record flow set in November, 1952. 
Oklahoma has also announced an 
allowable increase for January. 


Nation’s electricity output is 
nearing a production milestone—10 
billion kilowatt-hours of power in a 
single week. This output rate is 65 
per cent higher than 5 years ago, and 
is double available power supply just 
8 years ago. Fuel-generated electric 
power has increased by 152 per cent 
in this period, as compared to 35 per 
cent rise in hydroelectric output. 


s @ & 


Thirty top men of industry met 
recently with officials of the Office 
of Defense Mobilization to put into 
operation a standby force of men 
trained in government duty with im- 
portant functions in an emergency. 
Such a backlog of personnel would 
help avert the confusion and delays 
which have developed in previous 
emergencies. 


x *k * 


Price hike in North Dakota crude 
last month brings that state on a par 
with that paid in others; $2.90 per bbl 
will be paid for 40 gravity or more 
crude, with a 2-cent differential for 
each degree downward, by Stanolind 
Oil Purchasing Company. Amerada, 
controlling nearly 85 per cent of 
North Dakota production, voiced its 
approval. 


x *k * 


Petroleum chemistry has been 
called upon to expedite further dis- 
covery of some 400,000,000,000 bbl 
of oil believed under the world’s land 
areas. New chemical procedures re- 
late oil to its source rock, and analy- 
zation of soil samples might prove a 
direct method for locating oil in the 
future, according to Dr. J. M. Hunt, 
Carter Oil research chemist speaking 
before Southwest regional meeting of 
the American Chemical Society. 


* « & 


Idaho is making another at- 
tempt at becoming an oil-producing 
state. Rocky Mountain Oil Corpora- 
tion has moved back over a well 
abandoned in the summer of 1954, 
in Bear Lake County, in extreme 
southeastern Idaho. Plans are to 
deepen to the Nugget formation 
around 5000 ft. Natural gas has been 
found for years and is being used in 
the potato-curing plants in that state. 
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Take it up with Stears-Roger 
...for utmost efficiency in plants for natural 
gasoline extraction...sulphur recovery...gas 
sweetening...distillate recovery...gas com- 
pressor stations...packaged gas compressors 
... chemical manufacture. 


THE PETROLEUM ENGINEER, January, 1955 


The petroleum industry is a hard task master! Advancing 
technology imposes increasingly complex and difficult problems 
...and a driving search for answers that meet both physica! 
and economic requirements. 

Over the years and to a greater and greater degree, the 
petroleum industry has proved to itself that in such cases it 
pays to “take it up with Stearns-Roger.”’ 


Typical of Stearns-Roger engineering, design, and construction is this 
distillate plant in Texas recently put on stream. It processes, at 1350 p.s.i.g., 
200 million cu. ft. of gas per day, with a total liquid product approximating 
200,000 gallons per day. Plant was designed for 20% liquid ethane recovery 
and is producing in excess of design. 





_Stearns- 
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THE STEARNS+ ROGER M FG. DENVER COLORADO 











DENVER * HOUSTON * EL PASO © SALT LAKE CITY * CALGARY 


To obtain more information on products advertised see page E-33 A-1] 





HIGHLIGHTS=2 


Digest of News and Comments 





First Producers’ Group United for 
the sole purpose of curbing foreign 
crude imports has been formed at 
Fort Worth, Texas. Those urging 
Congress to use immediately its legis- 
lative powers to reduce imported oil 
are the IPAA, TIRPO, North Texas 
Oil and Gas Association, Panhandle 
Producers and Royalty Owners As- 
sociation, East Texas Oil Associa- 
tion, and West Central Texas Oil and 
Gas Association. 


x *k * 


Gulf Oil Domestic Crude Pur- 
chases have been increased to a total 
of 170,000 bbl per day. Some 15,000 
bbl trimmed from planned daily im- 
ports of 144,000 bbl, and made up 
through domestic production, is re- 
sponsible for the increase. Gulf is the 
first to announce import cuts for the 
new year. The Texas Company also 
announced a decrease in imports. 


x *k* * 


Shale-Processing Plant of com- 
mercial size will be built soon by 
Union Oil Company of California. 
Location is to be near Rifle, Colo- 
rado. Size and design of the unique 
plant is now. under study. 


x * * 


Sooner Independents Organize 
to form the Oklahoma Independent 
Petroleum Association. Action, 
termed “overdue by 20 years,” seeks 
a larger cut of the market for Okla- 
homa oil, and to defend allowables 
for the thousands of independent 


operators. 
x *& * 


Legislative Import Curbs get 
thumbs down by Colorado Governor 
Dan Thornton, speaking before the 
NOMADS, Houston. Fearing fur- 
ther governmental control in the oil 
industry, he favors voluntary restric- 
tions of foreign crude imports by the 
big companies—before it is forced 
onthem. _ 

& o-e 


1954 Education Grants made by 
Jersey Standard and affiliates ex- 
ceeded the million dollar mark with 
a December announcement giving 
$500,000. Latest contribution will 
benefit 138 privately-supported col- 
leges and universities, as well as a 
portion for medical education. 


x RR 


First Company to Build Atomic 
Oil Lab is Standard Oil Development 
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(Jersey Standard). Radiation lab- 
oratory is to be built in Linden, New 
Jersey, with goal of improving and 
transforming petroleum products 
through use of atomic energy. Sev- 
eral oil companies have used isotopes 
in research. 
x kk 


Oil Companies’ Tax Write-Offs 
account for most of recent approvals 
by Office of Defense Mobilization. 
International Petroleum and Chemi- 
cal Exchange received the largest, 
some $9,580,000 facilities. Phillips 
Petroleum received over $6,000,000 
in quick amortization permits on a 
proposed refinery, natural gasoline 
plant, and oil storage. Standard Oil 
of Texas received permits on $4,- 
000,000 to be spent for oil pipe line 
facilities. 

xk ok 


Oklahoma's 8-Year-Old Oi! 
Rules are being rewritten to conform 
with recent developments and prac- 
tices within the state. Action will be 
taken January 12-14 by committee 
on revision and recodification of 
rules governing state’s oil industry. 


x *k * 


Pacific Coast Demand Increase is 
predicted by Marion E. Dice, Eco- 
nomics Department of General Pe- 
troleum. Petroleum demand will be 
3.6 per cent over last year in the five 
Pacific Coast states, depending on a 
cold winter in 1955 and a lack of in- 
crease in natural gas imports. 





Largest Bank Building, the Re- 
public National in Dallas, Texas, 
has formally opened its doors to a 
building rising 40 stories, and hav- 
ing biggest west of Mississippi” title. 
Oil and Gas department is Repub- 
lic’s largest. 


Sales of Oil Firms are much in the 
news. Monterey Oil Company has 
announced purchase of Fullerton Oil 
Company for a cash consideration of 
$50,000,000. Production acquired 
includes 5700 bbl per day of crude, 
3800 bbl of natural gasoline and LP 
products, and 475,000 cu ft of dry 
gas daily. 

Purchase of Kirby Petroleum 
Company holdings by Continental 
Oil Company is in the offing. Kirby’s 
properties include 32 producing 
fields in seven states, as well as plants 
now in operation and under con- 
struction in Texas and Louisiana. 

Arkansas Louisiana Gas Com- 
pany (Cities Service controlled) is 
being sold to Mississippi River Fuel 
Corporation. This sale, involving 
nearly $25,000,000, will sever pro- 
duction, gathering and extraction 
facilities from Arkansas Louisiana 
operations. Company will retain its 
distribution facilities in Arkansas, 
Louisiana and Texas. 


x 2 & 


White House Level ‘Task Force’ 
suggestions to President Eisenhower 
for use in legislation will probably in- 
clude: (1) a mild brake on imports 
of crude and residual fuel oil, (2) 
removal of the 50 per cent limit re- 
lated to present tax depletion allow- 
ance of 27.5 per cent, and (3) re- 
moval of FPC controls on independ- 
ent gas producers. 


x FW 


Present Gasoline and Lubricating 
Oil taxes are being eyed by the Bu- 
reau of Public Roads to help finance 
the $101 billion, 10-year highway 
program. Government’s share, $24 
billion, could be paid by continuation 
of the so-called “temporary” tax 
without additional appropriation or 
increase of federal debt limit. Sug- 
gestion was made by General Clay, 
chairman of President’s advisory 
committee on the national highway 
program. 

x *& * 


Largest Land Transfer in Texas’ 
History has probably been effected 
by the creation of the TXL Oil Cor- 
poration. Assets of the Texas Pacific 
Land Trust amounting to $170,000,- 
000 worth of oil, gas, and mineral 
rights on some million and a half 
acres of West Texas land in 30 coun- 
ties, was passed to TXL. No cash 
was involved. Stockholders of the 
trust company will retain surface 
rights and receive some of the TXL 
common stock. 
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D7 DOZES 550- 
CU.-YD. SLUSH PIT 
IN 21 HOURS! 


ist 2% short hours after this picture was snapped, a 
50'x 50’ x 6’ slush pit was ready for action. The tough Cat* 
D7 Tractor that did the work, moved on to another job. 


“Tt’s always ready to go,” comments owner Donald 
Andersen of Andersen Construction Co., Sterling, Colo. 
“We use our D7 for pit work and skidding rigs. We 
know where we stand with it.” 


Mr. Andersen has been using this tractor equipped 
with a No. 7S Bulldozer in the growing Denver-Jules- 
burg Basin field, 20 miles northwest of Sterling. 


This unit fights rising costs with the same tenacity 
that it attacks its work. From site preparation to clean- 
ing up, you never run out of jobs for this big yellow 
work horse. It clears brush, levels drill sites, builds 
roads, digs and finally fills pits, moves rigs, digs gather- 
ing line trench, dikes storage tank areas and levels 
finished well sites. 
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Caterpillar equipment—all of it!—was built for 
hard-and-heavy use in rough country. Protected final 
drives and track rollers keep dust, mud and water out, 
lubricant in. And its sure-footed traction uses maximum 
engine power to do many jobs quickly and inexpensively. 


Your Caterpillar Dealer can . . . and will . . . demon- 
strate his profit-building equipment on your job. Call 


him today! 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks —® 









Petroleum Profile 





GUSTAV EGLOFF 


Scientist 


INTERWOVEN inextricably in the 
fabric of the petroleum industry in its 
phenomenal achievements during the 
last half century is the name, and work 
of “Gus” Egloff, known wherever pe- 
troleum technology and science are 
known. Hundreds (650) of technical 
articles, interspersed with numerous in- 
formative articles that may well be 
called semi-popular in nature, along 
with 10 books and some 300 patents on 
petroleum and chemical technology, 
attest to his prolific work and writing, 
covering these fields to an amazing 
extent. 

Gustav Egloff has been in the fore- 
front of the developments in petroleum 
refining, especially in thermal and cata- 
lytic cracking. Becoming affiliated with 
the Dubbs process and Universal Oil 
Products Company about the time of 
World War I, he took a very active and 
leading part in the development of this, 
one of the outstanding processes for 
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conversion of heavy hydrocarbons to 
motor fuel, including process and pat- 
ent development and also in the court 
actions designed to establish priority 
for certain discoveries in thermal 
cracking. Along this line legend has it 
that he holds the world’s record for 
length of court time devoted to the 
answering of a single question, said to 
have required some three weeks’ testi- 
mony—and then he did not complete 
the definition of an emulsion, to his 
satisfaction. 

In collaboration with the late great 
V. N. Ipatieff, whom Egloff was largely 
instrumental in bringing to America 
in the 1930’s, a new phase of hydro- 
carbon chemistry was ushered in. The 
process for polymerization of waste re- 
finery gases, propylene, butene, pen- 
tenes, etc., was one of the first accom- 
plishments, a process in well-nigh uni- 
versal use in the industry now, point- 
ing the way to later methods. Alkyla- 


tion of isoparaffins, the reactivity of 
which had not been known practically 
before, paved the way for 100-octane 
avgas, and gave a new concept to petro- 
leum chemistry that has dictated and 
governed research since that time. 

No satisfactory resume of Egloff’s 
various accomplishments can be pre- 
sented, for lack of space; the story re- 
quires a small volume. Of Swiss parent- 
age, he received a bachelor’s degree 
from Cornell University, the master’s 
and doctor’s from Columbia, working 
especially on chemical engineering, or- 
ganic and physical chemistry, emul- 
sions, hydrocarbon reactions, and other 
fields. In addition to Dr. Ipatieff he 
brought Dr. Hans Tropsch to America 
for research work. Dr. Tropsch is well 
known as co-developer of the Fischer- 
Tropsch hydrocarbon and chemical 
synthesis process from coal, and for 
many other important studies. 

Egloff holds honorary degrees from 
several schools and colleges, including 
Illinois Institute of Technology, Poly- 
technic Institute of Brooklyn and 
others; has honorary memberships in a 
long list of societies and technical- 
scientific organizations at home and 
abroad. His latest outstanding honor 
is receiving the Carl Engler Medal 
Award by the German Society for 
Mineral-Oil Science and Coal Chem- 
istry last October, the highest award 
within the gift of that most important 
scientific body. His memberships and 
honors extend to South Africa, Japan, 
Brazil, Scotland, France. He is placed 
on innumerable boards and commit- 
tees, military and scientific, on APT re- 
search projects, British Institute of Pe- 
troleum’s editorial advisory board, 
Inter-American Engineering Co-opera- 
tion Committee of the American Insti- 
tute Of Chemical Engineers, and addi- 
tional honors long enough to require 
several pages merely to list them. 

In the fall of 1954 he visited 
mainly Germany and England, lectur- 
ing and giving papers in a number of 
places. 

Egloff may be referred to properly as 
indefatigable; also, he is never at loss 
for words. In 1945, when a newspaper 
reporter told him via phone of the first 
atomic bomb explosion, and said that 
no further gasoline for power was 
needed, Egloff took issue with him, 
maintaining what we now know to be 
true, that petroleum products are still 
indispensable to our civilization. 

The brilliant scientist is one of our 
great Americans. 
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SIM CREWS, ARCH L. FOSTER, and DEAN HALE 


T HIS year, 1955, should be a good one 
for the drilling and producing industry. 
Naturally any prediction formulated in 
this troubled time of international ten- 
sion, atomic bombs, hydrogen bombs, 
and the myriad of other death-dealing 
weapons devised by modern man must 
be predicated upon a continuation of 
the existing uneasy peace. This situa- 
tion not changing, however, prospects 
appear favorable. 

Generally we can presume that, with 
regard to drilling, more wells and more 
footage will be drilled in 1955 than in 
any previous year. That this may be 
accomplished with less labor and fewer 
rigs is possible and will be discussed 
later. 

Completions will improve—second- 
ary recovery operations will be more 
effective—lifting costs will even re- 
ceive more critical attention on an “if 
we can’t cut ’em at least let’s hold ’em” 
basis—and, nationally, gross produc- 
tion may increase. For a more detailed 
appraisal, let’s first consider the gen- 
eral economic aspects of 1955. 

Allyn P. Evans, president of Lionel 
D. Edie and Company, New York, 
while addressing the last National API, 
sounded an optimistic note that is char- 
acteristically repeated by other com- 
petent observers. Basing his analysis on 
a review of the entire economy, 
Mr. Evans predicted a growth of 4 per 
cent in the national economy in 1955. 

John Boatwright, Standard of In- 
diana, foresees an increased demand 
for petroleum and products of the 
order of 4.3 per cent. Translated into 
terms of production this means 262,- 
000 bbl per day more crude will be re- 
quired in 1955. 

Dun and Bradstreet, in a recent sur- 
vey of more than 1300 business execu- 
tives found that 56 per cent expect 
higher sales, 43 per cent larger net 
profit after taxes, 14 per cent larger 





e More wells, greater footage to be drilled 


e Competition forcing product improvement 


e Consumer demand and FPC regulation factors in pipelining 


labor forces, and only 7 per cent feel 
their staffs will be reduced. 

In summation then, competent ob- 
servers feel the general economic tenor 
of the country will improve, will pos- 
sibly be better even than record smash- 
ing 1953. How then will go drilling, 
how producing, how exploration? 


Diilling—Footage Up, Rigs Down 

This prediction, as voiced by A. W. 
Thompson, president of A. W. Thomp- 
son, Inc., and vice president, API, Di- 
vision of Production, may not be as 
paradoxical as first it seems. Specifically 
Mr. Thompson expects that the drill- 
ing industry will record a 10 million 
foot gain in 1955 as it did in 1954. He 
believes this can be accomplished with 
50 to 100 fewer rigs than used in 1954 
or 250 to 300 less than were used in 
1953. This prediction assigns the task 
of drilling in 1955 then to probably 
2400 rotary drilling rigs and anticipates 
217 million feet of hole. 

To accomplish these results, the 
overall employment of the rigs must 
remain at a high efficiency level. Lost 
motion in moving must be eliminated. 
Surface activity of the drilling opera- 
tion must be well planned and executed. 
A recent series of articles on methods 
improvement published in The Petro- 
leum Engineer highlighted this require- 
ment with an analysis of time lost while 
changing crews. It is estimated that the 
loss of only five rig minutes a tour will 
amount to almost four rig days a year, 
or, to be more specific, losing five rig 
minutes a tour wastes 1.04 per cent 
of the rig’s working day. How much 
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rig time is lost by the old custom of 
not pulling a bit until there is just time 
to set it on the bank before the relief 
arrives is anybody’s guess. It must be 
considerable, however. 

The rest of the slack in drilling effi 
ciently must be taken up in down hole 
techniques. Already experiments with 
75,000-lb bit weights are being carried 
out. Strict application of hydraulic 
techniques will continue to gain ad- 
herents, as it must in 1955. We should 
see more and more contractors think- 
ing in terms of 200 to 280 ft per min 
annular return mud velocity and nozzle 
velocity up to 250 ft per second or 
higher for jet drilling. In the realm of 
the fringe drilling operations, the ex- 
tremely hard formations of those in 
areas with excessively bad crooked hole 
conditions, expect further applications 
of diamond bits, the sintered carbide 
insert bits frequently called “chert bits,” 
rotary percussion devices, and larger, 
longer, and heavier drill collar strings 
yielding bit weights up to a possible 
10,000 Ib per inch of hole diameter. 

Expect, too, to see continued im- 
provements in mud contro! with per- 
missive attendant decreases in drill 
collar clearance where such is applic- 
able and necessary. 

Expect, in short, to see the drilling 
industry move forward in its continu- 
ing effort to provide more hole, and 
better hole, for less money. 


Production—More New Oil 
—More Old Oil 
Daily average U.S. crude produc 
tion should increase in 1955 by some 
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thing over 4 per cent if normal growth 
continues and we experience an av- 
erage winter. Estimating 1954 daily 
average production at 6,320,000 bbl 
it is apparent that, imports continuing 
to enjoy their present relation to de- 
mand, we shall produce something over 
250,000 bbl per day more than we did 
in 1954. 

A portion of this extra crude will 
undoubtedly come from new discov- 
eries. In 1954, wildcatting had an in- 
dicated success rate of slightly over 
17 per cent with something over 1800 
successful completions. 

Additional reserves and added pro- 
duction capacity will stem from further 
correct application of fracturing tech- 
niques. It is now considered that, where 
not abused or mis-applied, these tech- 
niques are resulting in large, sustained, 
and stabilized increases in potential, 
both in oil and gas zones. 

Development of logging potential, 
more accurate perforating technique, 
better cementing, and possibly the con- 
tinued expansion of diesel oil cement 
squeezes will aid their reservoir com- 
pletions and promote their commercial 
exploration. 

In the same vein, the permanent 
completion where properly used will 
lower completion and operating costs 
to the point where presently submar- 
ginal prospects will become commer- 
cial thus adding their bit to the pro- 
duction potential. This result has been 
evident in 1954 and may well be ex- 
pected to continue in 1955. 

Expect secondary recovery opera- 
tions to play an important role in 1955 
production also. Many large floods are 
coming into their peaks, others will be 
implemented and show some response 
within the year. 

Continuation of experiment with 
high pressure gas injection, cycling op- 
erations, the use of detergents and 
solvents—all will be important in the 
year’s picture. And the underground 
combustion process will continue to be 
investigated and evaluated. No com- 
mercial application is expected this 
year, however, since inception of the 
operation is still too young. 


Exploration—More Due 

Geophysical exploration, principally 
seismic, should continue at a high level. 
It appears that geological core holes, 
particularly those in the 4%4- to 6%-in. 
range and in the 2500 to 4000 ft depth 
bracket may gain increasing favor. The 
determination of local velocity values 
for use in seismic interpretation is one 
of the major profits from these holes. 
This information, coupled with strati- 
graphic and structural determinations, 
render them particularly valuable ex- 

ploration tools. 
- Further application of gravity, mag- 
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netic, airborne magnetic, and probably 
direct determination exploration tools 
is certain. With regard to the latter, 
continued investigation of radio activ- 
ity determinations, soil bacteria exam- 
ination, ground water analysis, and 
other phenomena continues to show 
possible promise of becoming a valu- 
able aid in locating accumulations’ of 
oil or gas. 


Year of Promise and Problems 

There is little doubt that 1955 can 
be a great year for the oil industry. As 
mentioned earlier, the possibility of 
war must be considered and its coming 
would doubtlessly alter the industry’s 
course drastically. Our leaders have 
publically proclaimed, however, their 


belief that the cold war will not become 
a shooting war and, accepting this, we 
can expect the oil business to prosper. 

Three clouds are present though, on 
the domestic horizon, and no review 
of the year can ignore their lengthening 
shadows. Listed, but not necessarily in 
order of their importance, they are im- 
ports, depletion, and FPC control of 
gas producers. The disposition of these 
problems will probably depend almost 
solely on politics with the possible ex- 
ception of the import situation, where 
industry self-regulation may yet pre- 
vail. All of them have a tremendously 
important bearing on the ultimate 
course of the industry this year and 
favorable solutions are imperative to 
its continued well being. 


REFINING and PETROCHEMICALS ... 


WitH the “Fool’s Heaven” of war- 
generated products demand behind us, 
with the advent of pseudo-peacetime 
needs of the world moving in to set 
again into operation the inexorable law 
of supply and demand, the refiner ex- 
ecutive finds it more necessary than 
ever that he and his staff read the signs 
of the times correctly in order to stay 
on the black side of the ledger. The 
compositions of the same old crudes 
are the same as formerly they were; 
new crudes vary only in degree. 

The financial well-being of the re- 
finer tomorrow, as of today, is based on 
his decisions on such questions as: How 
high octane number motor and/ or 
aviation fuels shall we make? How 
high yield percentages of gasolines is 
the economic optimum, for us? What 
will be the situation two years after this 
unit or this plant is completed? Will we 
then be overbuilt, facing a falling de- 
mand, slumping prices, changing speci- 
fications, a retrograde economy? 

Just for purposes of comparison, 
look at the brief table printed herewith. 
For this purpose Bureau of Mines pro- 
duction figures for crude and the var- 
ious primary products for the years 
1933 and 1953 have been taken, and 
the yields of each of those five prod- 
ucts are shown, both in barrels total, 
and in percentages of the crude proc- 
essed for the year. 








1933 1933 1953! 1953! 

1000s Percent 1000s Percent 

Product bbl of crude bbl of crude 
A 861,254 100.00? 2.359,998 100.00 
Gasoline......... 408,284 47.50 1.259,040 53.50 
Kerosine........ 48,921 5.78 129,751 5.50 


Distillate fueloil.. 79,060 9.20 532,221 22.60 
Residual fuel oil*. 236,395 27.40 449,979" 19.00* 
Lubricating oils.. 23,805 2.78 52,545 2.25 


mports...... 136,209 

Exports...... 26,208 

Net imports...... 110,001 
Net domestic resid. F.O. 339,978 14.4 





1 Preliminary figures. 7? Slide rule-calculated percentages. 











“Middle of Barrel’’ Most 
Important 

Even cursory perusal of these figures 
proves very conclusively that of all the 
products listed, which list includes all 
the primary products made during the 
last 30 years, only two, distillate fuel 
oil and residual fuel oil, have changed 
appreciably. Look at gasoline; in 1933, 
the quantity was 408,000 bbl; but the 
percentage was 47.50, based on crude 
runs to stills. 

In 1953 the quantity was three times 
as much, with the percentage on the 
crude increasing to 53.5, nearly 7 per 
cent. In 1933 distillate fuel oil used up 
only 9.2 per cent of the crude; in 1953 
this climbed to 22.6, or 2% times as 
high, percentagewise. Residual fuel oil 
20 years ago took 27.4 per cent of the 
crude; in 1953 this fell to 19.0 per cent, 
total. Residual fuel imports in °53 
amounted to 136 million bbl, with only 
26 million bbl exported, for a net of 
110 million bbl used in this country 
not derived from our operations. This 
shows a net of 340 million bbl made in 
the U.S., or only 14.4 per cent of the 
crude, about half the 1933 figure. 

Adding to this the all-important 
principle of the refining industry, that 
the battle for the last third of a cen- 
tury has been for the “Middle of the 
Barrel,” the big decision apparently 
must be as to just how this barrel- 
middle is to. be split and refined. 

But the equation is complicated by 
the introduction of another, financially 
important variable, that of petrochem- 
icals, their monetary value, and the 
best utilization of the formerly “waste” 
products of the refinery, the gasoline 
plant. As of the time this goes to press, 
catalytic reforming units are in opera- 
tion widely in this country and abroad. 
Catalytic cracking processes handle 
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more than half the cracking capacities 
of the industry. 

The most important phase of all this 
field is the impact of catalytic crack- 
ing, of catalytic reforming on the whole 
refining panorama. The number of by- 
products is legion and the impact, cur- 
rent and actual, and future and pros- 
pective, is incalculable. 

It has been estimated that if 5 per 
cent of the total material in the crude 
oil and gas production of these two 
industries is utilized eventually for 
petrochemical production the price re- 
turn for these products will equal or 
surpass that from all the “fundamental” 
products made. 


Octane Ratings Climb High 

For gasoline and motor fuels, pres- 
ent developments are keeping step with 
developments in automotive engines. 
First, octane ratings of both regular 
and of premium fuels have “gone over 
the top,” are still rising, not so much 
to meet engine demands as to induce 
sales in the tension-heightening “fight 
for gallonage.” The real saving to the 
industry is to avoid production of 
“wasted” octane numbers and to put 
the advantage and the technical im- 
provement into lowered fuel costs and 
improved engine economy. 

Whatever the correct answer to all 
this, the fact remains that the octane 
rating has only one direction to go— 
upward. That contingency is in the na- 
ture of things. “Boss” Kettering, a few 
years ago, pointed out the obvious, that 
no matter what the diesel cycle, 16-to-1 
compression ratio, can do, we can do 
and do better with the Otto—gasoline 
engine—cycle, operating on carbure- 
tor-type fuels. Already a 12-to-1 ratio 
engine has been operated at unheard of 
efficiencies, power-output-per-pound- 
of-gasoline values. 


Gasoline Additives Stealing Show 

Octane numbers will go upward at 
a rate that will be dictated not by the 
needs of the customer, or even of the 
engine primarily, but by reason of two 
phases of competition—that of the en- 
gine manufacturer selling power and 
that undefinable “performance” capac- 
ity; and the refiner, selling the same 
properties and propagandizing for sales 
advantage. 

Otherwise, the trend is strongly to- 
ward the situation where, as one report 
said earlier in 1954: “Some gasolines 
contain everything but the kitchen 
sink.” In these ingredients are included 
anti-rust compound, anti-stalling agent, 
gum inhibitor, upper-cylinder lubri- 
cant, anti-oxidant, pre-ignition depres- 
sant, de-icing agent, etc, ad nauseam. 
West Coast gasolines, now 94-95 oc- 
tane number, will be boosted to 96-97 
soon, it is reported. : 





The quantity of jet fuels required is 
determined almost solely by the mili- 
tary demand, in the near future. It is 
noted that, whereas in 1952 no jet fuel 
was being made, the quantity reported 
in 1952 is nearly 21,000,000 bbl, or 
one-fourth of the amount of avgas 
made for reciprocating engines, a total 
of 80,350,000 bbl. Uncertainty as to 
the specifications of jet fuels may or 
may not retard progress. 

Supply of automotive lubricants has 
outstripped demand by about 25 per 
cent, in 1954, says Keyser (API, Nov. 
1954) due in good measure to new 
types of lubricants. Reduction of en- 
gine crankcase capacity and less fre- 
quent oil changes have contributed to 
this. Multipurpose greases, and multi- 
grade engine oils have helped reduce 
the demand. The trend inevitably is 
toward more expensive lubricants for 
the highest grade services and the most 
severe operating conditions; it is quite 
possible that the “gross income from 
these higher grades may be equal to 
that from the older products. 

In this regard the matter of syn- 
thetic products, lubricants, etc., offers 
some prospects for increased output for 
special purposes. The ultra-ultra lubri- 
cants brought out a few years ago are 
still with us, although having only slight 
effect on markets or trends. The tend- 
ency toward multi-grade oils (SAE 
grades) is calling for some synthetic 
components, or what may be called 
semi-synthetic products, materials 
made via catalytic processes. The trend 
toward synthetic components and/or 
to catalytic treatment to effect molec- 
ular and thus property changes is in- 
evitable and “snowballing.” 


Shale Oil Potentially Important 

Shale oil developments, while offer- 
ing no appreciable impact on the pro- 
duction of the economy of the industry, 
is “looking up” so far as additional at- 
tention by the industry is concerned. 
The Bureau of Mines operations at 
Rifle and Laramie are being curtailed. 
Union Oil Company, with a company- 
designed retort is planning to build a 
unit near the Rifle center of operations, 
to carry on private research. 

Atomic energy competition with pe- 
troleum and other ‘natural’ fuels is not 
a hazardous prospect, say oil leaders; 
will not displace oil as energy source in 
the “foreseeable future” (Follis, Stand- 
ard of California). Atomic and oil 
sources will compete only in stationary 
power generation, that now calls for 
only 3 per cent of our oil production. 
By 1975 the atomic phase may supply 
15 per cent of this power, but the total 
power output will have doubled that of 
1955. Currently, investment cost for 
electric power generation is $120 to 
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$150 per kilowatt; the first atomic re 
actor for this purpose will cost $600 
per kilowatt, that later may be reduced 
to $200. Standard Oil Development 
Company is building a company 
financed radiation research laboratory 
at Linden, New Jersey. 


Petrochemicals 
Petrochemicals will grow still “by 
leaps and bounds,” with probably a 
slow-down in the next few years. In 
mid-’54 Ayres (C&EN, July 19, p 
2876) listed 13 points in his summary 
of prospects for organic chemicals raw 
materials. Oil shale will be important 
as byproduct source; present trend 
away from vegetable sources wil! con 
tinue. Special coal hydrogenation 
methods will increase amounts of coal- 
derived chemicals. LPG will be avail 
able as raw material until at least 1970. 
Chemicals from dry natural gas will de- 
crease, not increase. Also, coal hydro- 
genation will not supply much LPG 
as aliphatics source. Conversion of 
coal via Fischer-Tropsch will supply 
olefins, ethylene, propylene, etc., but 
motor fuels by that process will be 
minor in quantity. Stanolind has 
bought into the Carthage Hydrocol 
setup, but apparently for chemicals 
production rather than motor fuels. 
Press announcement is that a com 
bination oil-rubber company (Good 
rich-Gulf), has reproduced the “orig- 
inal” rubber molecule obtained over the 
years from tree sap alone. Costs are 
said to be, now, somewhat higher than 
for the so-called GR-S rubber, now 
about 23¢ per lb, from butadiene and 
styrene, and the new rubber uses “dif- 
ferent materials” for its synthesis. 
GR-S rubber will remain best for 
certain purposes, such as treads in tires 
Probably also the greatest single raw 
material or intermedate for chemical 
synthesis is ethylene, which will be, 
and largely is, derived from refinery 
still gases, from cracking ethane, pro- 
pane, butane from refinery gases or na- 
tural gas. It is estimated that 5 billion 
Ib of ethylene will be needed to meet 
demands by 1962, by extrapolation this 
demand will be nearer 6 billion Ib by 
1970. (Ayres, and Kuhn-Hutcheson). 
Closing: The demand for motor 
fuels involves two factors: properties 
and quantities. Demand for distillate 
fuels, diesel and household heating 
fuels will climb rapidly, to start “level- 
ling off” in the 1960’s, possibly. Resid- 
ual fuels will drop correspondingly, 
though more slowly, since much resid- 
ual fuel as such is and will be imported 
to meet industrial heating, railroad, and 
marine demands. Lubricant production 
will rise probably as total crude demand 
grows; will demand more improved 
quality than quantity. Petrochemicals 
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will expand phenomenally in volume 
and in total financial return, but will 
take up only minor proportions of the 
total petroleum-natural gas produced at 
any given time. 


PIPELINING ... 


From all indications, the year 1955 
will be another good one for the pipe 
line industry as a whole. Whether or 
not it will be a “great” year depends 
on two very important factors: 1. the 
continuing growth of our national 
economy and subsequent increase in 
consumer demands for petroleum prod- 
ucts, and 2. how the crisis invoked by 
the FPC regulation question will be 
resolved. 

Other “X” factors will have some 
effect—such as the import question, ex- 
pansion needed to meet national de- 
fense requirements, discovery of new 
reserves and new production. 

But none of these later factors will 
be as stimulating or deterring to growth 
of the pipe line industry as the eco- 
nomic and FPC questions. 

The Economy. The outlook here is 
good. Predictions from many sources 
indicate that a minimum 4 per cent 
growth can be expected for 1955. Dun 
and Bradstreet, surveying some 1300 
business executives, found 56 per cent 
expect sales increases, only 7 per cent 
pessimistic about the future. Govern- 
ment and business eeconomic advisers 
are in agreement that all forms of busi- 
ness endeavor will remain at high levels 
and in most enterprises there will be.a 
great deal of expansion. 


Regulation. Relief from FPC con- 
trol for independent producers is a 
problem of national concern. But it 
could also be a political football in 
the next two years, kicked around with- 
out any decision or outcome. Referee 
will be Congress, whose decisions may 
well determine the future growth of 
the natural gas industry, and to a large 
extent, all activities of the entire pe- 
troleum industry. Stringent controls on 
gas producers could also impinge on 
crude oil production, hamper activities 
of conservation bodies, and bring an 
abrupt decline to normal industry ex- 
pansion and development. 

The effect on gas pipe line construc- 
tion activity could be quite pronounced. 
Without necessary gas reserves behind 
applications—and producers will be re- 
luctant to make any commitments in 
face of regulation—there will be fewer 
large diameter, long distance interstate 
lines built. Subsequently, there would 
be a decline in lateral and utility line 
construction, which has no justifica- 
tion for existence without gas to supply 
customers. 
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The Gas Industry. Despite the long 
shadow of Federal Control and Regu- 
lation that looms threateningly on the 
horizon, the gas industry is quite opti- 
mistic. American Gas Association pres- 
ident F. M. Banks, in a year-end state- 
ment, foresees a year in which the in- 
dustry will spend another $1 billion for 
new construction. New customers for 
natural gas are being added at a rate 
of 800,000 per year and should con- 
tinue at this or a higher rate for 1955 
and 1956. The demand for natural gas 
is great—it now provides 25 per cent 
of U. S. energy needs—and waiting 
lists for service in many areas are very 
long lists. 

Major gas pipe line projects pro- 
posed, authorized, or under construc- 
tion at the beginning of the year total 
some 13,736 miles—to which can also 
be added an estimated 15,000 miles of 
lateral, utility, gathering and under- 
ground storage service lines that will 
be built. Compared with figures of a 
year ago (for 1954) this is only 1400 
miles less. Several major pipe line au- 
thorizations have been made and many 
of the proposed projects most likely 
will be authorized. The FPC question 
has undoubtedly slowed plans for new 
lines and expansion programs, with the 
planners adopting a “wait and see” 
attitude. 

Continued activity is seen for devel- 
opment of underground gas storage 
with possibly $40 million planned for 
1955 expenditures. Another strong 
point in the gas picture is the expansion 
of reserves. Supplies continue to be 
found at a rate much above production. 
Again, utilization of this potential will 
be largely affected by what happens in 
regard to federal controls. 

In the coming four years, says the 
AGA, some $4 billion will be spent on 
expansion in the gas industry. In that 
period, requirements for steel pipe will 
total 4.6 million tons, of which 2.9 mil- 
lion tons will be for pipe 16-in. diam- 
eter and larger. Another 134,000 tons 
of steel will be needed in other forms, 
and over 500,000 tons of cast iron will 
be required. 


Oil Pipe Lines. If there were such 
an animal, 1955 could be picked as a 
“normal year” for crude and products 
pipe line construction. Lines planned, 
proposed, or to be completed in the 
coming 12 months add up to approxi- 
mately 9774 miles, based on informa- 
tion thus far available. Broken down, 
this includes 3765 miles of crude lines 
and 4809 of product lines, with another 
1200 miles of gathering lines needed to 
tie-in new production, which is ex- 
pected to be ahead of 1954 production 
gains. 

Some of the projects on the 1955 
list are uncertain, and if eliminated, a 


more realistic figure would be a total 
7904 miles. This figure compares well 
with average new mileage added during 
the past few years, and 1954 construc. 
tion. 

Development of new crude lines has 
reached an apparent point of stability, 
with construction around the 3000 to 
3500 miles per year mark. Products 
pipe lines, however, should witness 
much greater activity. Several impor- 
tant projects as yet officially un- 
announced are expected to develop dur- 
ing the coming year. 


The Year Behind. Although some- 
what short of expectations, major pipe 
line construction in 1954 remained at 
a good level, with some 14,100 miles 
added to the nation’s network. Crude 
and products lines accounted for ap- 
proximately 7360 miles, while gas pipe 
line activity was down to 6786 miles of 
major lines. Total gas pipe line mileage 
for the year was about 17,500 miles, if 
the additional 10,700 miles of utility, 
lateral, and service lines are also 
counted in, and the grand total for all 
lines added in 1954 was nearly 25,000 
miles, making the accumulated network 
read just a bit short of 650,000 miles. 

Total mileage added would no doubt 
have been much higher had several 
major projects—crude, products and 
gas—commenced construction. A boost 
to crude line construction was the build- 
ing of two major outlets from the 
Rocky Mountain region. Several large 
products carriers were completed, but 
1954 wasn’t the “banner” year pre- 
dicted by some sources for construc- 
tion of product lines. 


OPERATIONAL TRENDS. The days of 
small and, often, multiple lines, closely 
spaced stations, and manual operations 
are gone. Even the pipe line systems 
whose plants are two decades old are 
turning to modern techniques and “re- 
vamping” to make operations more 
economical. Most new lines built today 
make great use of the latest control and 
instrumentation equipment. Lines are 
sized to meet anticipated capacities— 
sometimes 10 years ahead—and every 
possible factor that may affect future 
operations is considered and planned 
into the new lines. 

Advancements of recent times such 
as bigger and more efficient prime 
movers, bigger and more efficient 
pumps and compressors, remote con- 
trols, microwave and two-way radio, 
stronger steel for line pipe, functional 
buildings, “packaged” components, and 
a host of other innovations will con- 
tinue to grow in importance. More and 
more applied engineering thinking to 
pipelining is contributing to the attain- 
ment of the three “E’s”: Economy, 
Efficiency, and Ease of operation. 

kkk 
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P 900. 


A. Capital investment is running much higher than revenue from oil and 


gas properties. 


B.. To profit from huge investment and to free capital for further develop- 
ment of petroleum, new markets must be found. 


€. Canadian oil must compete with foreign oil at the end of pipe lines 
running East and West in order to extend markets. 


Canadian Oil Eyes Further Markets 


CANADA'S thirst for oil has doubled 
over the past seven years, mainly due 
to increased registration of motor ve- 
hicles, to the growth of farm tractors 
and other motor driven vehicles in use, 
all of which have almost doubled dur- 
ing this period; also to stepped-up in- 
stallations of domestic oil burners, 
which have more than doubled, and to 
rail freight haul on Canada’s railways, 
which is being rapidly dieselized. 

But Canada’s crude production is 
rapidly catching up. Domestic crude 
production, at 10 per cent of national 
consumption 7 years ago, has increased 
more than seven-fold over the same 
period. It is now supplying half the 
nation’s needs and could supply three 
quarters of consumption if transporta- 
tion facilities were available. Canadian 
natural gas, too, will within a couple 
of years be widely used for heating, 
cooking and industries in Quebec, On- 
tario, and the prairie provinces, prob- 
ably in Minnesota and possibly in 
parts of the Pacific Coast states as well. 
This will indirectly help many Cana- 
dian oil producers by making a market 
for their gas, though gas is in some 
measure competitive to oil. 


Gap Between Investment 
and Revenue 

There are some three quarters of a 
million square miles of potential oil- 
producing territory within a triangle 
with its base the International bound- 
ary from Fernie, B.C., to Winnipeg, 
Manitoba, and its apex at Aklavik, 
where the Mackenzie River joins the 
Arctic. Over this. area only one well is 
drilled for every 178 square miles, thus 
the area is as yet hardly scratched. 
Little wonder, then, that Premier Man- 
ning of Alberta stated with confidence 


H. G. Cochrane 
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Cumulative expenditures and revenue 

Western Canada’s oil industry 1946-1954, 
Broken line represents revenue. 


last spring that “maximum explora- 
tion and development is assured for 
some years to come.” 

Since the Leduc discovery in 1947, 
the petroleum industry in the three 
Canadian prairie provinces has estab- 
lished proved reserves of some 2.4 bil- 
lion barrels of oil and 15 trillion cubic 
feet of natural gas. To prove up these 
resources, worth more than $3 billion 
in the ground, or some $7 billion at 
wellhead, the industry has over the past 
8 years invested a total of nearly $2 
billion for exploration and partial de- 
velopment. Revenues from the sale of 
petroleum products over the same 
period have totalled slightly over a bil- 
lion dollars. 

But to realize anything on this huge 
investment, to make profits, and to free 
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capital for further development and 


exploration, markets must be increased. 
The gap between annual investment and 
annual revenue is still widening, and 
some way must be found to close it. 
If it can’t be done by increasing reve- 
nue faster then investment must ulti- 
mately slow down. 


Existing Markets Won't Close Gap 

Even to bring revenue in step with 
investment calls for about a 50 per cent 
increase in current production, or the 
annual marketing of some 145 million 
barrels of domestic crude. Judging 
from recent performance based on oil 
markets presently served, this increase 
in revenue may not be attained before 
1956, even if helped out by revenue 
from the initial marketing of natural 
gas. Thus it becomes imperative that 
plans for opening up additional markets 
be developed at the earliest moment 
possible. 

Unfortunately the only further mar- 
kets of consequence are those where 
Canadian oil has to compete with for- 
eign oil, namely, in the state of Calli- 
fornia and in the province of Quebec. 
Alberta oil has recently been barely 
able to compete at Vancouver with for- 


. eign oil, due to depressed tanker rates. 


The spread at California points would 
be greater and those at Montreal greater 
still, due to the longer pipe line dis- 
tances for transportation past Van- 
couver and Sarnia. 

Thus the need for cutting wellhead 
prices, first timidly suggested a year or 
so ago, has lately been looming as an 
urgent “must.” Determination of how 
much of a cut is necessary, however, 
is an extremely complicated and deli- 
cate operation, involving concurrence 
of refiners, producers, and pipe line 
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Complete flexibility assures perfect 
wall contact at all times. No wear 
a in period required. 
i "hy, 
2 Sealing function is double acting 
which makes ring ideal for all serv- 
ices and simplifies installation. 


3 Step-cut construction seals joint con- 
tact with cylinder. Special over- 
lapping gib seals joint at groove 
sides. Seal complete at all points. 


£FFPIIF III Py 
. 





4 May be fabricated ‘rom any mate- 
rial, including bakelite. 


5 Spring actuation independent of 
groove bottom which assures uni- 
form distribution of tension. 
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COOKTITE 301-1X 
COMPRESSION RING- 
the Perfect Seal, in Sizes 6 to 60’! 





Ideal for any Service—Available in any Material! 





F ROM the minute it’s installed and throughout The Cooktite 301-1X is available in sizes from 6” 
; its long life, the new Cooktite 301-1X compression to 60” in any material to suit the service intended. 
ring fits tight around the cylinder —and every For larger sizes, grooves may be reduced to cut 
inch of the stroke — even in worn or out-of-round down both ring and piston weight, thus reducing 
cylinders. The secret is in its design — uniform inertia forces and the effect of G values. 
rlect tension and perfect flexibility are provided by the 
wear spring member which is independent of the The Cooktite 301-1X is extremely easy to install 
groove bottom. Step-cut construction seals the and is ideal for all types of service—compressors, 
cting cylinder contact completely, and prevents blowby. inoeenel combustion engines, liquid pumps, pneu- 
serv: A separate overlapping gib seals the inner joints matic clutches, chucks, valves, etc. Mail the 
at both sides of the groove, and all parts have free coupon today for additional engineering data on 
‘iil toggle action to prevent key locking and breakage. your particular problem. 
over- 
‘oove 
oints. 
nate- 
ee ee 
f 
; at Lad C. Lee Cook Company 


934 South 8th Street 
Louisville 3, Kentucky 


Gentlemen: Please send me complete engineering data on 
the Cooktite 301-1X compression ring. 
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companies. The price cut would pre- 
sumably have to be applied in two 
stages: the first to make Canadian oil 
competitive in the more immediate 
U.S. Pacific coast market, presently 
amounting to perhaps 50 million bar- 
rels yearly, and ultimately double this 
volume; the second and more drastic 
cut later to make it competitive in the 
70 million barrel per year market at 
Montreal. 


1954 Increase Less Impressive 

After 7 years of spectacular growth, 
Western Canada’s petroleum industry 
reached a “levelling off” stage during 
1954. Survey crews were down to 140 
from 165 the previous year. There 
was a 28 per cent drop in the first 9 
months in Alberta completions, though 
Saskatchewan drilling exceeded that of 
1953 by 12 per cent and a three-fold 
increase was shown in Manitoba com- 
pletions. Drilling in the 3 provinces was 
thus slowed down to a more moderate 
rate in line with available markets. No 
substantial increase in proven reserves 
was recorded. 


The trend in annual production for 
the full year was also down, showing 
only some 20/22 per cent over 1953 
compared with a gain of 30 per cent 
in 1953 over the previous year. This 
was due to an unusually wet year on 
the prairies, to the poorest prairie grain 
crop in 11 years, which curtailed fuel 
sales for harvesting, and to the milder 
weather in Ontario last winter, which 
cut fuel oil consumption in that prov- 
ince. Total production for the year is 
expected to be between 96 and 98 mil- 
lion barrels however, compared with 
81 million for 1953. 


On the other hand, refinery capacity 
now operating, plus that planned for 
1955, ended the year at an all time high 
in volume and value. Virtual self suffi- 
ciency in products will be achieved with 
completion of the 3 new refineries now 
building in Halifax, Montreal and 
St. Boniface, totalling 52,000 bbl ca- 
pacity. Pipe line construction, though 
moderately lower than in 1953, prom- 
ises to break all records in 1955-56. 


There is a proved producibility or 
potential of 500,000 bbl daily from 
known reserves, or 60 per cent above 
indicated 1955 requirements. The pipe 
line systems are adequate to take care of 
producibility up to 1960, while ulti- 
mate capacity is only being 20 per cent 
used westward and 30 per cent east- 
ward. Besides this, the shaking out of 
marginal producers by mergers and 
consolidations has left development in 
stronger hands. It is thus apparent that 
1954 has been a year of consolidation, 
indicating that the industry has become 
stabilized, and is stronger and more 
soundly based. 
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Smaller Gains Except in 
Saskatchewan and Manitoba 
The 9 months growth in Alberta pro- 

duction for 1954 was disappointing. 
Pipe line movements east and west 
from Edmonton over the first 9 months 
exceeded the previous year’s move- 
ment over the same period by only 
some 7000 bbl daily including the fill- 
ing of loops. Fourth quarter movement 
probably pulled this gain up consider- 
ably. A repetition of the sharp increase 
experienced in the fall of 1953, when 
the Sarnia extension of the Inter- 
provincial pipe line and the Trans 
Mountain pipe line came into opera- 
tion, was not available to give a year 
end boost in 1954. However, the vol- 
ume scheduled for the last months of 
1954 westbound through the Trans 
Mountain pipe line was revised sharply 
upward to 80,000 bbl daily. This re- 
sulted from a stiffening of tanker rates, 
which if maintained could make Cana- 
dian oil competitive at current prices 
with foreign oil in Pacific Coast. 
Saskatchewan’s capacity to market 
what can be produced has been sharply 
curtailed due to the fact that medium 
crude has not been acceptable to exist- 
ing refiners within transport range. 
This condition is gradually changing, 
however. Manitoba’s production, 
though small compared with Alberta’s, 
experienced a more than fourfold in- 
crease over 1953 in the first 9 months at 
a rate of nearly 2 million barrels yearly, 
and is expected to have a potential of 
more than triple this rate by 1956. 
Production for the year in these two 
provinces at some 5 million barrels will 
be up some 60 per cent over 1953. 
Domestic markets are expected to ab- 
sorb an additional 20,000 bbl daily by 
1956, due to replacement of Alberta 
crude in the Winnipeg market. The 
opening of new pipe lines in Saskatche- 
wan into Regina, to feed into the 


Interprovincial pipe, and across the in- 
ternational boundary to serve north 
central states, should add an export 
market of a further 20,000 barrels daily 
next year. 

Thus there are reasonable grounds 
for expecting a growth of around 25 
per cent in total production for 1955, 
namely to a total of about 125 million 
bbl or 340,000 bbl daily average 
throughout the year. Yet this improve- 
ment, though encouraging, will alone 
do little toward closing the ever- 
widening gap between investment and 
revenue, so necessary to stimulate ex- 
ploration for the additional reserves to 
make Canada self sufficient in oil. 


Bold Price Adjustments May Be 
Needed 

Canadian crude is sensitive to fluc- 
tuations in its competitive position 
where it meets foreign supplies at the 
Pacific Coast, and in the big Quebec 
market if and when it is piped another 
700 miles beyond Sarnia to Montreal. 
Four or five years hence, on comple- 
tion of the St. Lawrence Seaway, it 
may have to compete with foreign oil 
at points on the Great Lakes where 
there are refineries. 

At the time the Interprovincial pipe 
line was built in 1950-51, a cut in well- 
head prices was required in return for 
the larger market in Ontario. Another 
small price cut was made in 1953, when 
the Trans Mountain pipe line went into 
operation. A third pirce cut of 9 cents 
was recently posted to balance the 
lower cost of U. S. crude at Sarnia on 
account of the 3 per cent discount on 
Canadian funds. 

But such small price cuts unfortun- 
ately cannot solve the problem of what 
to do about Western Canada’s present 
huge excess of producibility, and the 
way the growth of that producibility 
has been out-distancing the growth of 
available markets. Much bolder and in- 
tensive study of crude pricing may have 
to be made in order to find a solution 
to the industry’s current problems, and 
to restore the spectacular rate of growth 
it has experienced over the past 7 or 
8 years. 


15-Cent Per Barrel Cut Suggested 

It did not appear until November 
that any rise in ocean tanker rates 
could be expected in the foreseeable 
future, sufficient in itself to divert 
Canadian oil to U. S. Pacific Coast 
markets. The only events that could 
have helped the situation would be 
some international development, which 
would compel the diversion of Middle 
East oil elsewhere, or the offering of 
some other fluid cargoes that would at- 
tract tankers away from the present 
small-profit oil run. Neither of these 
alternatives appeared to be in prospect. 
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It was reported by the Petroleum 
Press (British) in its October issue, that 
by the end of 1955 an additional 6 mil- 
lion tons of tankers will have been de- 
livered from world shipyards since 
June 1954. Thus the surplus would per- 
sist until either more scrapping oc- 
curred or until deliveries tapered off, 
or both, permitting tanker rates to rise 
to a more profitable level. 

In some circles the suggestion had 
been advanced early last fall, for cut- 
ting Alberta wellhead prices 15 cents. 
This, it was claimed, could boost the 
Trans Mountain throughput up to 150,- 
000 bbl a day, provided the transporta- 
tion tariff was also reduced 15 cents. 
This lower pipe line tariff might well be 
possible, it was claimed, due to the 
greatly increased throughput. While 
the resulting 30 cent reduction might 
mean Canadian oil could have com- 
peted on Pacific Coast by tanker de- 
livery, such a cut would not pay for 
additional pipe line transportation very 
far into California. 

Later reports from crude oil market- 
ing sources in Britain, however, have 
indicated that the spot tanker rate 
market has firmed up, and might reach 
USMC minus 30 per cent by year-end. 
On such a basis, and with current crude 
pricing, Alberta oil would soon be com- 
petitive with foreign oil in the Pacific 
Northwest States. Crude oil marketing 
experts believe this may happen during 
1955. 

Until the fleets of low rate tankers 
have completed their present charters 
and are taken up under the higher 
charter rates, the competitive position 
of Alberta crude will change only 
slightly. Yet the prospect may be suffi- 
cient to delay price cutting so as to 
compete in the northern Pacific State 
markets. Indeed, if the ultimate capac- 
ity of the Trans Mountain pipe could 
be attained with a small concession, the 
Montreal market would lose much of 
its attraction. 


Montreal Market Calls for Cut 

The Montreal market, which pres- 
ently takes Arabian and Venezuelan 
oil either direct by tanker or through 
the pipe line from Portland, Maine, 
uses some 70 million barrels annually 
or an average delivery of 200,000 bbl 
a day. In order to compete at Montreal 
with Middle East oil, Alberta oil would 
have to sell there for slightly less. 
Middle East oil sold at Vancouver last 
summer at $3.11 per barrel. Foreign 
crude is slightly lower in Montreal, say 
roughly $2.90 average, without 
Panama tolls to contend with, and with 
a shorter ocean haul. 

Considering the 2360-mile pipe line 
distance from Edmonton, if and when 
extended from Sarnia to Montreal, 





roughly three times the distance from 
Edmonton to Vancouver, on an addi- 
tional volume of 200,000 bbl daily 
Alberta crude, based on today’s well- 
head prices, might cost in the neighbor- 
hood of $3.40 to $3.50 per barrel, de- 
livered at Montreal. It would seem 
therefore, that a price cut on the order 
of 50 cents or thereabouts at wellhead 
would be called for in order to compete 
there with foreign oil. This would, of 
course, be reduced by a rise in tanker 
rates, and would be less any prior price 
cut necessary to make Canadian oil 
competitive on the Pacific. 

Judging from the graphs on the ac- 
companying chart, which shows invest- 
ment in and revenues from the oil and 
gas industry in Canada for the past 8 
years, and if assumed price cuts are 
reasonably correct, increasing the 
Pacific market to 75 million barrels a 
year from the present 25 million barrels 
would just about put current annual 
revenue in step with current annual in- 
vestment. If and when Alberta could 
capture the Montreal market also, 
cumulative revenue might well catch 
up with cumulative investment and 
close the gap within another six or 
seven years. 


Rising Volume May Help 

There is another factor which may be 
of help. If the rapid discovery and de- 
velopment of Saskatchewan and Mani- 
toba oil resources over the past year 
is continued, production from this 
source, some 400 miles closer to the 
Montreal market than Edmonton, 
could average down the cost of trans- 
portation to some extent and tend to re- 
duce the necessary wellhead cuts in 
Alberta fields. 

All of this is, of course, merely con- 
jecture. It does not take into account 
the additional revenue that will accrue 
from the marketing of natural gas, nor 





Western Gas Pact Signed 


Network costing $400,000,000 
and connecting all major consum- 
ing areas west of the Rockies with 
West's large gas fields, has been 
effected within a three-way agree- 
ment. 

Contract between Pacific North- 
west Pipe Line Corporation, West- 
coast Transmission Company, Ltd., 
and El Paso Natural Gas Company, 
will bring Canadian gas into Cali- 
fornia and open the way for serv- 
ing Pacific Northwest states with 
gas from the San Juan Basin. Paci- 
fic Northwest will buy Canadian ; 
gas in addition to that brought from 
Southwest, selling a portion to El 
Paso Natural. El Paso will bring 
line from Idaho into central Cali- 
fornia consumer area. 
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any probable change in the current 
rate of investment. Nor can the course 
of world oil prices, oil consumption or 
fluctuations in the dollar be predicted. 
It does serve, however, in pointing up 
the advantages that could accrue to the 
Canadian oil industry from the opening 
up of these further oil markets. 


Natural Gas a Competitor to Oil! 

The TransCanada natural gas project 
for exporting western gas to Winnipeg, 
Toronto, Montreal and intermediate 
Canadian markets, as well as to the 
Minneapolis area, now in the organi- 
zation stage, may have a profound 
affect on the fortunes of Western 
Canada’s oil industry. Though many oil 
producers will benefit handsomely by 
having a market for the gas they now 
waste in flares, this gas is likely to dis- 
place a considerable volume of fuel oil 
now consumed in oil burners. 

Natural gas in the United States, 
once the unwanted stepchild of the oil 
industry, has been eating into markets 
traditionally served by oil. The same 
trend will be seen in Canada, though 
to a lesser extent because of the longer 
distances involved, and because pro- 
portionately the use of coal has not 
been replaced by oil to the same extent 
as in the United States. 

Most U.S. utility companies have 
long waiting lists of gas customers. 
This is because gas is underpriced in re- 
lation to coal and oil. The price of gas 
is substantially the same as it was in 
prewar years, while the prices of coal 
and oil have roughly doubled in price. 
This is also true for Canada. 

Besides this, oil products are now 
having to compete with LPG (propane, 
etc.) in the U. S., and in Canada as well. 
Some 165,000 U. S. tractors now use 
LPG at from 4 to 7 cents less per gal- 
lon than gasoline. The Union Pacific is 
experimenting with a propane-fired 
locomotive. Economists, however, look 
for the price of natural gas to increase 
until it reaches the level of other fuels 
on an energy basis. 


No Pessimism for the Future 
Notwithstanding the aforementioned 
problems facing the industry, no evi- 
dence of pessimism is to be found. 
Canada is enjoying a period of great 
development and expansion. Econo- 
mists and leaders of industry predict 
a one third increase in population over 
the next 15 years, reaching 20 millions. 
Ranking today as the sixth largest man- 
ufacturing nation and the third largest 
trading nation, Canada is the most rap- 
idly growing nation of the world. Per 
capita consumption of petroleum prod- 
ucts is gaining rapidly. Thus there is 
ample assurance of adequate markets 
for Canadian oil in the years to come. 
kk 
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1. Know-How 
2. Sound Economics 


3. Public Understanding 


Signposts for a Sound Economy’ 


Harry W. Bass tells Canadians the simple lessons 


U. S. operators have learned — usually the hard way 


For whatever value it may be, I wel- 
come this opportunity to point out a 
few lessons we feel we have learned in 
the oil and gas producing business in 
the Southwestern part of the United 
States. As I attempt to summarize these 
lessons, they may seem quite simple, 
but somehow our history shows that we 
learned them the hard way. In many 
ways you in Western Canada are 20 or 
30 years ahead of where we stood at 
comparable times in the period of 
“growing up” petroleum-wise in the 
Southwest. 

Together we face the prospects of 
growing populations, higher standards 
of living with greater demands for low 
cost energy. 

With this encouraging vista ahead 
of us, let’s plot our course and make 
use of some recent lessons of history. 
But, first, let’s look at the ingredients 
for a successful, oil-based economy 
such as you are rapidly developing here 
in Canada. 

Based on our history in the South- 
west, I believe they can be boiled down 
to these factors, each as essential to 
stability and dependability as the legs 
of a three-legged stool: 


1. KNOW-HOW 

By “know-how” I’m referring to the 
technology of finding, producing, trans- 
porting, refining, and marketing of oil 
and gas. Today’s commonplace knowl- 
edge on the principles of behavior of 
oil in the reservoir was a sort of radi- 
cal heresy in our industry not many 
years ago. Today’s technology for the 
relatively high recovery of liquids from 
natural gas and the petrochemical busi- 
ness were pretty much in the labora- 
tory stage prior to World War II. 

Yes, this youthful Canadian oil in- 
dustry’s technological heritage is great. 
But at the risk of stating the obvious, 
I must warn you that we must not allow 
ourselves to become so dazzled by tech- 
nological possibilities that we are 
blinded to economic realities. 


*Condensation of an address by Harry W. 
Bass, Dallas, president, Texas Mid-Continent 
Oil & Gas Association, before the annual meet- 
ing of the Canadian Petroleum Association at 
Calgary, Alberta. 
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2. SOUND ECONOMICS 

For example, in Texas, we have made 
great strides in conservation of gas 
through construction of plants and 
building of pipelines but, I must say 
that some of our idealistic achievements 
conservation-wise did not—and could 
not—come about until they could be 
justified on a sound dollar and cents 
basis which came from greater markets 
for liquefied petroleum gases and higher 
prices of natural gas. 

The hard core of decisions on the 
things we do must be forged under the 
stern pressure of consideration for the 
safety—plus an opportunity for growth 
—of each dollar involved. It is also 
axiomatic that these decisions must be 
made by those who also have the major 
responsibility for success of the project. 
This also explains why those who carry 
the responsibilty must also appear 
somewhat on the conservative or cau- 
tious side. It is for this reason that suc- 
cessful oil operators are very wary 
of subsidizing one phase of their enter- 
prises at the expense of another. Each 
enterprise, and each phase of an enter- 
prise must stand on its own merits as 
having a reasonable chance for suc- 
cess. 

I have in mind two large enterprises 
in my home state where the operators 
perhaps became a bit bedazzled by 
processes that were technologically 
feasible. They were further encouraged 
by some rather reckless outside capital 
They built expensive plants—one for 
about $25,000,000—one for around 
$50,000,000. A number of things hap- 
pened, including a rapid increase in the 
market price for natural gas which 
they had hoped to use for raw material. 
These enterprises had to go through a 
financial wriager and be shaken down 
to realities. 

The subsidization of uneconomic en- 
terprises has the effect of freezing capi- 
fal and capital does not respond well 
to frosty conditions. 

While we think of matters of public 
policy and general social welfare, as a 
lifelong independent operator I cannot 
refrain from calling your attention to 





Harry W. Bass 


another temptation that should be re- 
sisted: a condition of monopoly, 
Though many of us as individuals may 
privately aspire to achieve monopolis- 
tic positions, we must acknowledge 
that the great public benefits from oil 
and gas have been gained through com- 
petition. Through competition the pub- 
lic receives the net results of many 
judgments and many ambitions which 
are denied it by a monopoly, however 
well meaning or benevolent, whether 
private or governmental. 

We had some painful experiences in 
Texas during the development of what 
is today a wholehearted industry and 
public support of conservation. When 
the forces of technology and sound 
economics were finally brought into 
balance, we saw the snuffing out of 
thousands of gas flares. When reser- 
voir pressures were controlled by regu- 
lated production we saw oil in the 
ground become sound collateral for 
bank loans and dependable valuation 
for underwriting the financing of pub- 
lic school buildings; we saw permanent 
cities replace “boomtown” shacks. 


3. PUBLIC UNDERSTANDING 

The catalyst for bringing forth the 
best results from sound economics and 
technology is public understanding. 
Your fellow citizens across the conti- 
nent shall be given the chance to gain 
a fundamental knowledge of the basic 
facts of life concerning the develop- 
ment of oil and gas. I sometimes fear 
we have waited in the U. S. until the 
industry has grown so mature and so 
complex as to almost defy description 
and until the public mind can only 
seem to grasp the legendary and fairy 
tale aspects centered around colorful, 
but not very significant individuals. 
You have a rare opportunity for en- 
couraging your fellow citizens to grow 
up with the industry here in Canada. 

I wish also to make this observation 
that nowhere in the economic history 
of the world does the oil industry have 
a parallel for contribution toward the 
rapid rise in standards of living 
throughout the globe. Let’s go forth 
and tell our story. ket 
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DIGEST of NEWS and COMMENT 
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Israel Wildcat Underway 
Continuing far flung exploration un- 

der American guidance is seen in the 

recent start of a test in Israel 25 miles 


south of Beersheba. Projected to the 


7500-8500 ft. depth range, the opera- 
tion is a joint venture of Husky Oil and 
Bear and Stearns and Company, New 
York investment firm, the partnership 
operating as the Israel-American Oil 
Company. Well is the fifth wildcat now 
underway in Israel. Location is on a 
well defined anticline seven miles in 
length with an indicated closure of 
1150 ft. 


xk k * 


AIME Holds Austin Session 


University of Texas engineers dis- 
cussed means of recovering additional 
oil from depleted reservoirs at a region- 
al meeting in Austin December 11. 
Two means of accomplishing the ob- 
jective have shown promise in labora- 
tory tests, they announced. One is the 
injection of gas under high pressure 
and the other the use of surface active 
chemicals which will be effective even 
in water wet sands. 


x k * 


Imports Gain 

The IPAA has announced that the 
importing of oil reached a new high 
during the month of November, 1954, 
with foreign oil furnishing 14.5 per 
cent of the nation’s supply. This, con- 
tinues the report, was in the face of an 
increase in domestic producing capac- 
ity. A forecast for December, based on 
schedules submitted to the Texas Rail- 
road Commission, showed that the 
trend would continue during Decem- 
ber, with foreign oil expected to make 
up 14.6 per cent of the supply that 
month and the following months of 
January and February, 1955. 
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Boys Camp to Reopen 

The R. M. Pyles Boys Camp, Porter- 
ville, California, will again be host to 
hundreds of youths, thanks to the gene- 
rosity of Southern California’s oil in- 
dustry. Season will extend from June 
13 to August 24. Deserving boys who 
would not otherwise be able to go to a 
summer camp are selected each year 
and enjoy a free two-week vacation at 
the high Sierra camp. Over 300 boys 
will be guests at the camp during 1955. 


Exploration, Drilling, Producing 


East Africa Test Started 


Word has been received of the spud- 
ding of a wildcat on the island of Mafia 
off the coast of Tanganyika by Anglo- 
Iranian and the Shell Group. Location 
was made after intensive geological 
and geophysical surveys conducted in 
East Africa since 1951. 
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Montana Maps Available 

USGS has designated Montana Bur- 
eau of Mines and Geology as agent for 
distribution of topographic and geolo- 
gic maps of Montana. 

Copies of Index to Topographic 
Mapping in Montana may be secured 
by writing to the Office of the Director, 
Montana Bureau of Mines and Geol- 
ogy, Montana School of Mines, Butte, 
Montana. 

The Bureau has received a complete 
set of all topographic maps of Mon- 
tana except those which are out of 
print. Maps will be sold at cost. 
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Drilling Success Ratio High 
Twenty-two discoveries out of 54 
test wells drilled last year—more than 
double the industry average—is the 
success ratio of Cities Service’s drill- 
ing program for the first 10 months of 
1954. The program for the year to 
date has netted the company an addi- 
tional initial potential of 70,000 barrels 
of oil daily and an open flow potential 
of 1.5 billion cubic feet of gas daily. 
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Partnership Formed 


W. S. Frisbie, president of Frisbie & 
Yancey Drilling Company, and C. J. 
Creekmore, president of Creekmore 
Drilling Company announce the asso- 
ciation of a partnership for the com- 
pletion of all contracts which Frisbie & 
Yancey Drilling Company and Creek- 
more Drilling Company are now drill- 
ing and the acquisition of all drilling 
rigs of Creekmore Drilling Company 
in Oklahoma, New Mexico, and Texas 
at the completion of present contracts. 
Frisbie & Yancey Drilling Company 
will then operate seven rotary drilling 
rigs in the Mid-Continent and Per- 


mian Basin areas. Creekmore Drilling ° 


Company will then continue operating 
its drilling rigs in the Rocky Mountain 
area. The above transaction was negoti- 
ated by Lucey Products Corporation. 
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Oregon Exploration Sef 

El Paso Natural Gas Company has 
announced intentions to drill a 6500- 
ft wildcat in Oregon. The location is 
on a farmout from Sinclair Oil and Gas 
Company, 10 miles northeast of Vail 
and 15 miles west of the Idaho border 
in Malheur County. 


ok & 


Dallas ASME Meet Held 

On Wednesday, December 9, the 
initial luncheon meeting of the North 
Texas Petroleum Section of the ASME 
was held at the Baker Hotel, Dallas, 
with 45 members and guests present. 
Jack Crichton, president of Oil and 
Gas Property Management, spoke on 
the future of the petroleum industry. 

As this section has just been organ- 
ized, permanent officers have not yet 
been elected. Temporary officers of 
this section are: John M. Stevenson, 
chairman, Continental Supply Com- 
pany; Bob Nelson, secretary, Conti- 
nental Supply Company; M. A. Free- 
man, chairman of arrangements com- 
mittee, Atlantic Refining Company. 

R. W. Cox, Dallas Power and Light 
Company, chairman of the North 
Texas Section of the ASME, has also 
been actively supporting the organiza- 
tion of the Petroleum Section, as has 
J. W. Lacy, Texas Instruments Com- 
pany, who is in charge of the arrange- 
ments for the Petroleum Mechanica! 
Engineering Conference to be held in 
Dallas in the fall of 1956. 

The next regular luncheon meeting 
of the Petroleum Section will be held 
Thursday, January 19, at the Baker 
Hotel. R. L. LeTourneau, vice president 
of R. G. LeTourneau, Inc., Longview, 
Texas, will speak on the new 2,000,000 
off-shore drilling platform which his 
company is now building. 


x *k * 


African Exploration Set 
Exploration rights in British Somali- 


‘land, covering 11,380 square miles, 


have been acquired by Standard- 
-Vacuum Oil Company through an as- 
signment of rights held in that country 
by Moriqui Exploration Company. 
Standard-Vacuum has announced that 
it will continue and expand the geologi- . 
cal activity started by the Moriqui 
firm. Geologists at the present time are 
undertaking an extensive surface study 
in the area to check the findings of a 
recent aerial survey. 
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Here are a few of the most outstanding Baker Oil 
Tools for 1954. Complete details, illustrations and 
specifications are in your new 1954 Composite Cat- 
alog, starting on Page 435, where many other im- 
portant Baker Products will be found. 


Bm No other product has proved so successful for 
sO many applications as the BAKER RETAINER PRoO- 
DUCTION PACKER, which can be set on tubing, drill 
pipe, or on a wire line. Look on Page 496 of the 
1954 Composite Catalog to learn how it is used for 
single-zone or dual-zone production; as a squeeze 
tool for acidizing or cementing; as a tubing anchor 
and as a bridge plug. 

> For placing cement slurry, plastic, acid or other 
fluids, the BAKER RETRIEVABLE CEMENTER provides 
a safe, positive “Hold-Down Type” Packer which 
operates mechanically rather than by fluid pressure. 
Look on Page 495 of the 1954 Composite Catalog. 


> Baker Casinc Bripce PLuGs can be set on tub- 
ing, drill pipe, or on a wire line to provide either a 
permanent or a temporary bridge plug which pre- 
vents either upward or downward movement of 
fluid or gas. Many other advantages are described 
starting on Page 474 of the 1954 Composite Catalog. 


» No other product can equal the efficiency of the 
BAKER CEMENT WASH-DOWN WHIRLER FLOAT SHOE 
for safely floating-in and landing casing strings of 
any length. Removes bridges, washes the formation, 
and imparts a “whirling” action to the slurry. See 
Page 438 of the 1954 Composite Catalog. 

> With Baker DIFFERENTIAL FiILL-Up SHOES (or 
Collars) the casing is filled automatically as it is 
being run, to within 90% of the fluid level of the 
annulus. Eliminates the dangerous “Ram Effect” 
which may break down a potential lost-circulation 
zone. Permits the introduction of the action of 
a back-pressure valve at the discretion of the 
operator, for floating (if desired) and for cement- 
ing. Ask any Baker office for brochure containing 
complete details. 


> BAKER FLEXIFLOW FILL-UP SHoEs (or Collars) 
- permit filling the casing automatically as it is being 
run, while maintaining a relatively constant level of 


dry (unfilled) casing until the casing has been 
landed. It is then possible to bring the Bakelite Ball 
Valve into play as a back-pressure valve for floating 
and/or cementing when desired. This latest Baker 


. development is illustrated and described in a folder 


available upon request from any Baker office. 


® For successfully placing cement or fluid at the 
place where it will be most effective, the BAKER 
CEMENT RETAINER has been “standard equipment” 
in International oil fields for many years. Read of 
its many uses starting on Page 474 of the 1954 
Composite Catalog. 


> The importance of having the I.D. of casing free 
from gun-shot burrs, hardened rotary mud and mill 
scale is evident from the rapidly increasing use of 
BAKER ROTO-VERT CASING SCRAPERS. Can be run 
easily and safely on drill pipe, tubing or a wire line, 
and leaves the “working surface” of casing clean 
and smooth for all future operations. Look on Page 
517 of the 1954 Composite Catalog for details. 


> When the time comes to center casing positively, 
and provide a uniform annular space for successful 
cementing, you need BAKER HINGE-LoK CasING 
CENTRALIZERS. Made in four ranges to exactly meet 
your casing programs, with many features not found 
in other centralizers. Interesting facts and illustra- 
tions start on Page 462 of the 1954 Composite (or 
Baker) Catalog. 


» Controlled removal of the mud cake throughout 
the intervals to be cemented is positive and safe 
when BAKER WALL SCRATCHERS are used. The 
“scratching” action is minimized while running-in, 
but the spring-loaded wires with maximum reach 
dig in for best results on the upstroke. See Page 472 
of the 1954 Composite Catalog. 


> Any drilling man will tell you how the BAKER 
DriL_ Pire FLOAT VALVE lengthens the life of wire 
lines and brake bands by relieving weight; how it 
prevents pulling “wet” strings; how it prevents or 
minimizes accidents in case the drilling string should 
part. See for yourself on Page 534 of the 1954 Com- 
posite Catalog. 








Baker Retainer 
Production Packer 
Product No. 415-D 
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CALIF. WYO. 4 WELLS 
1 FIELD 
\ 17 WELLS —_ 
J 2 FIELDS 
BELOW 15,000 FT | 1 WELL 
| 
A tet OKLA. 
A 7 WELLS 
4 WELLS TEX. 9 "4 
1 WELL 
39 WELLS 71 WELLS 
NEW MEX. meee 5 FIELDS 4 WELLS 
FLA 
BELOW 15,000 FT 
1 WELL 


Nine fields below 15,000 ft have been found 
in four states: F:ve in Louisiana, two in 


California, one exch in Texas and Wyoming. 


Total wells in the United States drilled below 15,000 ft 


reaches 150 — averaging 3 miles depth and $580,000 cost 


Operators Completed 53 Deep Wells in 


THE tremendous fact in deep drilling 
for 1954 is the number of wells that 
were drilled below 15,000 ft and the 


Ernestine Adams* 


KAR 


i 


1954 


TABLE 1. Location and averages of wells drilled below 15,000 it. 


Number 


Completed Drillingtime Average 


‘ ‘ Total 

amazing increase Over other years. wells 15,000 ft as average bits Deepest Mud costs, Well costs 

A total of 53 wells. more than half State 1954 holes producers days per well well average average 
a 3,5 c 

as Alabama... 0 1 0 225 186 15,659 

in Louisiana, went to 15,000 ft or California... 5 17 6 265 196 21,482 $85,000 ~—=—-$775,000 

deeper. There were only 24 wells of Colosado 0 1 420 322 15,041 - 

. ° . . 5 florida..... 0,100 

like depth drilled in 1953 and in 1952. Louisiana 33 72 47? 141 96 18,660 55,000 502,000 
Deep wells in 1954 were more than Mississippi. . . . 1 4! 0 166 20,450 

. " - . New Mexico 2 4 3 375 - 16,705 - 

double the number drilled in any Oklahoma. 1 7 2 424 285 17,223 49,000 650,000 

other year. io ee 11 39 14 252 173 18,609 83,000 665,000 
This raised the total wells in the ‘Yom. x : 7 ” — 

United States drilled below 15,000 ft 53 150 5 


to 150 wells in 10 states. 

Operators drilled 450 miles for these 
150 wells, averaging 3 miles per well. 
Footage for the 150 holes was 2,379,- 
940, or 15,866 ft per well. 


1 One is George Vasen No. 1 Fee which began workover 9-6-54. 


2 Includes 3 shut-in gas wells. 


TABLE 2. Number of wells drilled below 15,000 ft by years of completion. 


Wells drilled 








Costs ran about $580,000 per well 
;: X ‘ below 15,000ft Average Average Deepest 
average not including such wildcats by date of drilling bits Mud costs, Wellcosts, Average Deepest —_ producer 
as Superior’s 20.521-ft Wyoming well Year completion time per well average well depth well of 15,000 ft 
. 1. ali 7 1938 1 284 195 15,004 15,004 13,175 
Ohio Oil's 21,482-ft California well i945 4 490 222 15,870 16,655 13,175 
and Vasen’s 20,450-ft Mississippi well. 1946... 1 349 184 - 15,452 16,655 13,175 
’ y 1947... 8 267 181 $23,500 $570,000 15,891 17,823 13,904 
Total cost for all 150 deep holes 1948 7 328 303 27,500 551,000 16,047 17,823 14,255 
probably totals more than $90 million. 1949 10 222 199 62,500 534,000 16,421 20,521 15,530 
iation i in di ac 1950 5 235 181 63,000 577,000 15,713 20,521 15,530 
_ Variation in costs in different areas 91°". 12 178 116 54,000 521,000 15,822 20,521 15,530 
is shown in Table 1. Louisiana wells— 1952... 24 212 138 66,000 542,000 15,874 20,521 16,102 
and there are bi of them—are pretty 1953.... 24 229 150 79,000 719,000 16,366 21,482 17,895 
: : 1954... ; 53 184 76 60,000 515,000 15,852 21,482 17,895 
*Management Editor. a ——— = 
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Still the deepest hole, the Ohio Oil Company's KCL-A No. 72-4 in Paloma field, Kern County, California, 
was suspended in October, 1953, and has been testing in shallower sands in 1954. 


consistently lower in costs, both for 
wildcats and field wells. 

The sharp upturn in costs for 1953 
(Table 2) is due largely to less drilling 
in Louisiana that year than in Texas. 

In 1954 average drilling costs were 
the lowest yet recorded. This was in- 
fluenced by the large number of deep 
wells drilled in Louisiana. 

Drilling time was not as low as in 
1951, but almost reached that point. 
It took 184 days on the average to drill 
a deep well in 1954 compared to 178 
days in 1951. Average bits per well 
showed improvement in bits and tech- 
niques by dipping far below any other 
year. An average of 76 bits per well 
were used in 1954, much less than the 
116 in 1951 which was the record low 
to date. 


PRODUCERS 


Out of 53 deep wells this year 33 
were completed as producers, proving 
again that deep wells not only supply 
valuable information but can pay out. 

Shell found the deepest new pay in 
1954 at Weeks Island field, Iberia 


B-28 


Parish. W. G. Weeks No. 1 was com- 
pleted at 17,140-52 ft in “Y” sand for 
158 bbl a day of 40.6 gravity oil and 
4838 MCF gas. This extended Louisi- 
ana’s largest and deepest field. 

In Louisiana 15 extensions or new 
oil sands were found, 7 of which were 
below 15,000 ft. Three were at Weeks 
Island, one each at Lake Washington, 
Dog Lake, Cote Blanche Island, Queen 
Bess Island. 

In addition to its W. G. Weeks No. 1, 
Shell completed Gonsoulin-Minvielle 
State No. 3 also extending Weeks 
Island. It is producing 370 bbl a day oil 
and 469 MCF from the “W’ sand at 
16,852-62 ft. 

Humble found new pay in the Weeks 
Island field at 16,834-44 ft. Rita Pro- 
vost Minvielle No. 1 produced 410 bbl 
a day of 29.5 gravity oil and 400 MCF. 
Total depth was 17,637 ft. 

John W. Mecom and Freeport Sul- 
phur extended Lake Washington field 
with LL&E No. 1, which made 413 
bbl a day of 45.3 gravity condensate 
and 1325 MCF from 15,130-8 ft. Total 
depth was 16,281 ft. 

The Texas Company extended Dog 


Lake field in Terrebonne Parish a half 
mile with Unit 9-3, which produced 
93 bbl a day of 44.8 gravity condensate 
and 3152 MCF from 15,560-73 ff 
Total depth is 16,104 ft. 

The same company found new pay 
below 15,000 ft in both Queen Begs 
Island and Cote Blanche Island fields. 
The former is shut in but the well tested 
123 bbl of 44 gravity oil and 9139 
MCF from 15,454-81 ft in Miocene. 

State Lease No. 22, Cote Blanche 
Island, flowed 522 bbl of 31.3 gravity 
oil from 15,243-56 ft and 84 bbl from 
15,709-810 ft. 

Pan American Producing Company 
and Austral Oil Exploration Company, 
Inc., No. 1 Lacassine, Thornwell field, 
Cameron Parish, produced 50 bbl a 
day condensate and 3700 MCF from 
9632-48; total depth is 15,043 ft. This 
extended the Thornwell field. 

These wells found new pay above 
15,000 ft in Louisiana: 

John W. Mecom and Freeport Sul- 
phur State Lease 2028 No. 3, Lake 
Washington field, Plaquemines Parish, 
205 bbl oil from 13,210-32 ft; total 
depth 15,115 ft. 

Stanolind Oil and Gas C. E. Gheens 
No. B-1, Raceland field, Lafourche 
Parish, 38 bbl condensate, 1411 CF 
gas from 12,900-10 ft; total depth 
15,000 ft. 

Union Oil Company of California, 
State Lease 540 No. 4-B, West White 
Lake field, Vermilion Parish, at a total 
depth of 15,005, produced 150 bbl 
condensate and 5000 MCF gas from 
12,370-90 ft. 

Stanolind Oil and Gas No. 1 Lillie 
LeBleu, Big Lake field, Cameron 
Parish, 175 bbl oil from 10,300 ft and 
120 bbl condensate from 13,300 ft. 

Humble Oil and Refining Company 
No. 2 Delta Securities, Inc., Bully 
Camp field, Lafourche Parish, found 
293 bbl of 37.3 gravity oil and 199 
MCE in the Miocene at 10,978-90 ft, 
with hole bottomed at 15,115 ft. 


NEW OIL FIELD 


Stanolind found a new deep oil field 
in Matagorda County, Texas. Its San- 
born No. 1 went to 16,120 ft and dis- 
covered Frio sand at 13,021-51 ft, 
which produced 103 bbl of oil and 
4133 MCF gas a day. 

Gulf Oil found 65,000 MCF gas at 
12,606 ft in the Ellenburger in Reeves 
County, Texas. The wildcat, Toyah 
Unit No. 1, went to 15,038 ft. There 
was also some condensate. 

Phillips Petroleum drilled two ex- 
tensions at Puckett-Ellenburger gas 
field, Pecos County, Texas. Odom D-1 
made 7000 MCF from 14,710-15,030 
ft and Odom A-1 made 25 MCF from 
14,942-15,324 ft. 

Stanolind is completing an extension 
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TABLE 4. Producing depths of wells 
drilled below 15,000 ft. 





Producing No. 





Producing No. 

Depth, Pro- Depth, Pro- 

Ft. ducers Ft. ducers 
f- 5,000 1 11-12,000 3 
d= 6,000 1 12-13,000 9 
6- 7,000 3 13-14,600 12 
7- 8,000 l 14-15,000 7 
X- 9,000 4 15-16,000 20 
9-10,000 3 16-17,000 5 
10-11,000 2 17-18,000 5 
TOTAL PRODUCING WELLS 76 


TABLE 5. Fields with production below 





15,000 ft. 
No. wells 
produc- 
ing below 
County or 15,000 
Field Parish State ft. 
Weeks Island Iberia Louisiana 16 
Cote Blanche Island St. Mary's Louisiana 3 
Queen Bess Island Jefferson Louisiana l 
Dog Lake Terrebonne Louisiana | 
Lake Washington Plaquemines Louisiana 1 
North Coles Levee rn California l 
Wasco Korn California | 
Puckett-Ellenburger Pecos Texas 3 
West Poison Spider Natrona Wyoming 2 


to its Sanborn discovery Mary C. Fall 
No. 1 went to 16,087 ft and production 
depth is 13,527-675 ft. 


FIELD WELLS 


Another 15 wells below 15,000 ft 
total depth were completed as pro- 
ducers in fields. Continental Oil Grubb 
No. 561 in San Miguel field, Ventura 
County, was the only one in California. 

Richardson and Bass completed the 
only one in New Mexico; it was in 
Eddy County. 

The remainder were scattered in 
Louisiana fields: Shell had one in Turtle 
Bayou field producing at 11,975-90 ft 
and two in Weeks Island at 15,506 ft 
and 16,824 ft, respectively. 

Superior Oil completed one in Deep 
Lake field at 12,260 ft and one at Four 
Isle field at 13,437 ft. 

Texas completed three producers in 
Cote Blanche Island field from 13,948 
ft, 15,110 ft, and 15,246 ft. The com- 
pany also had two in Caillou field, pro- 
ducing from 13,265 ft and from 14,042 
ft, and one in Bay St. Elaine field com- 
pleted as a shut-in potential gas well. 

Another shut-in gas well is that of 
Gulf in West Bay field. It went to 15,- 
370 ft and the gas sand is at 8264-94 ft. 

John W. Mecom and Freeport Sul- 
phur completed a producer from 13,- 
570 ft in Lake Washington field. 


PRODUCTION DEPTHS 


Of 30 wells producing from below 
15,000 ft, 13 were completed in 1954. 
All of these were in Louisiana except 
two, which were in Pecos County, 
Texas (Table 5). 

By far the largest number of deep 
producers are in Weeks Island, Iberia 
Parish, Louisiana, where 16 wells now 
produce from below 15,000 ft. Most of 
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these are good producers; a half dozen 
came in for more than 500 bbl a day 
and several for almost that. 

Cote Blanche Island, St. Mary’s 
Parish, Louisiana, has three wells pro- 
ducing from below 15,000 ft, all 
brought in in 1954. 

For the first time 3 more fields in 
Louisiana have one well each produc- 
ing from below 15,000 ft. They are: 
Lake Washington field, Plaquemines 
Parish; Queen Bess Island field, Jef- 
ferson Parish; and Dog Lake field, 
Terrebonne Parish. 

Puckett-Ellenburgr field in Pecos 
County, Texas, has a total of 3 wells 
below 15,000 ft which are producers. 

West Poison Spider, Natrona, 
Wyoming, had two deep producers. 

California had one below 15,000- 
ft producer in Wasco field and one in 
North Coles Levee field, which made 
the record production depth of 17,895 
ft last year. 


DEEP WELL OPERATORS 

Thirty-four operators are listed in 
Table 6, who have drilled from one to 
23 wells below 15,000 ft. Many more 
companies have entered deep drilling 
operations by partnerships or agree- 
ments to supply acreage, financing, etc. 
Eighteen of the 34 operators drilled 
deep wells in 1954. 

The Texas Company, Shell Oil, Phil- 
lips Petroleum, Superior Oil, and Gulf 
Oil have drilled 83 deep wells, more 
than half of the total holes that have 
passed the 15,000 ft depth. 

With 12 deep wells this year, The 
Texas Company leads the list, passing 
Shell for the first time. 


DRILLING CONTRACTORS 


Not all operators named their drill- 
ing contractors and some companies 
ran their own rigs. Superior drilled one 
deep one from its barge W. M. Keck, 
Sr. in South Louisiana. 

In spite of this there were 16 differ- 
ent contracting companies who drilled 
wells below 15,000 ft, some drilling 
two and three. 





ACKNOWLEDGMENT 


Deep-drilling operators have gener- 
ously supplied valuable data on wells 
in this eighth annual survey of deep 
drilling. We fully appreciate the 
amount of effort required to give us 
this fine cooperation and hope that the 
operators receive full benefit from 
this shared information. 

Because of the great expense in- 
volved in this type of drilling, infor- 
mation that helps to plan and execute 
such a project is worth study. No oper- 
ator lightly consigns more than a half 
million dollars to one well; data here 
should provide some guidance. 














TABLE 6. Operators of wells drilled be. 
low 15,000 ft. 





Have Drilled 


drilled, in 1954, 
Company number number Total 
Abercrombie, J. §......... 1 0 1 
Brazos Oil and Gas Co. ... 1 0 1 
Continental Oil Co........ 2 1 3 
Denver Product & Ref... . . 1 0 1 
cS gs ts 6 5 11 
Humble Oi! and Refining 5 4 9 
LaGloria Corporation 1 0 1 
Lion Oil Co. ai 1 0 1 
Little Nick Oil Co. 1 0 1 
Lloyd Corp... . 0 2 2 
Magnolia Petroleum 5 1 f 
Mecom, John W.!.. 0 4 4 
Mountain Fuel Supply. l 0 1 
Ohio Oil Co.*. . 1 0 1 
Pasotex Petroleum® , 0 1 1 
Pacific Western . mie 1 0 1 
Phillips Petroleum... .... 13 3 16 
eee ; l 0 1 
Pure Oil... pi 3 0 3 
Pan American Production! 0 2 2 
Quintana. . . 1 0 | 
Richardson & Bass 6 3 9 
Richfield Oil 3 1 0 1 
Shell Oil enon 16 5 21 
Standard of California. 4 1 5 
Standard of Texas | 0 1 
Stanolind 2 4 6 
Sun Oil Co. 0 l 1 
Superior Oil. ‘8 4 12 
Texas Company....... 11 12 23 
Tide Water Associated 1 0 1 
Union of California ; 0 1 1 
Union Producing Co. 1 0 1 
Vasen, George*® 1 0 1 
Total. .. 3 97 53 150 


! Three with Freeport Sulphur in Louisiana. 
2 This well suspended October, 1953; was testing at end 
of 1954. 
Work over in process. 
* With Austral Oil Exploration 
5 With Anderson-Prichard. 


In California Drilling and Explora- 
tion, Inc., Sun Drilling Company, and 
Rocky Mountain Drilling Company 
had deep well contracts. Noble Drilling 
Corporation drilled one.in Oklahoma. 

Southeastern Drilling Company, Big 
Chief Drilling Company, Kerr-McGee, 
and Prince Drilling Company drilled 
deep holes in Texas. 

Loffland Brothers Company, R. H. 
Gracey Drilling Company, Dixie Drill- 
ing Company, and Crescent Drilling 
Company were among those with con- 
tracts for deep wells in Louisiana. 


DEEP FOREIGN WELLS 


Only reported well outside the 
United States drilled below 15,000 ft is 
that of Richmond Oil Company, drilled 
to 15,539 ft in the Choco Pacific Area, 
Colombia. The hole was dry and has 
been abandoned. 

Four wells are known to have been 
drilled below 15,000 ft in Venezuela, 
none completed as a producer. 


1954 AND 1955 

Last year brought no drilling or pro- 
duction depth records. Records were 
for total wells, number of producers 
completed, and the fact that in nine 
different fields wells are producing or 
have produced oil or gas from below 
15,000 ft. 

This year of 1955 may not bring 
new records but it will doubtless see an 
increase in deep wells. The trend is 
down, down, down. kk * 
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into a full-blown 
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locations for tomorrow 


SINCE 1932 a considerable number 
of wells drilled along a west-southwest 
trend in the southern high plains of 
Texas have encountered Precambrian 
rocks at comparatively shallow depths. 
Earlier publications have referred to 
this trend of highs as a western exten- 
sion of the Red River uplift, and more 
recently it has been called the Matador 
trend, (uplift, range, ridge, archipelago, 
and arch Fig. 1). It has been named 
from the location of the early wells 
drilled on the Matador Land and Cat- 
tle Company’s ranch in Cottle County. 

In this paper the structural feature 
shall be referred to as the Matador 
arch. Uplift, trend, and ridge imply 
little as to the structural or geologic 
nature of the feature. If one is referring 
to the Precambrian structure, range or 
archipelago might be a more desirable 
term, but because arching .of the 
younger Paleozoic beds over fhe struc- 
ture is prominent and because of the 
prevenient usage of the term arch, it 
is suggested that it be retained and the 
other terms mentioned above no longer 
be used in referring to the Matador 
structure. 

An important characteristic is the 
wide range in relief of the Precam- 
brian along the arch. This allowed seas 
to be continuous, at various times in 
the Paleozoic, through gaps between 
the highs from the northern portion of 
of the Midland basin to the Palo Duro 
basin on the north. 

To the east-northeast the structure is 
essentially continuous with the Electra 
arch; and to the southeast with the 
gently sloping Concho platform. If 
projected westward the trend of the 
Matador arch extends into New Mexico 
and passes in close proximity to Ter- 
tiary intrusives (Railroad Mountain) 
and on westward toward the Capitan 
Mountains. 

Although a distinctive feature is the 
series of highs and lows along the 
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Averaging over 6 discoveries a year since 1951 and pro- 
ducing 7 new fields with 62 wildcats in 1953, this major 
structural feature offers a fertile field for exploration 





structure, present data indicate that 
faulting of considerable magnitude has 
occurred along the south margin of the 
structure in Lamb and Hale counties 
and possibly along the north margin in 
Motley and Cottle counties. 

The earliest well in this area to en- 
counter a Precambrian high was the 
Merry Brothers and Perini, No. 1 
Purcell drilled in southwest Cottle 
County. The only reference in the geo- 
logic literature of the area to mention 
this well as late as 1932 stated that it 
“affords an important record since it 
shows that the Red River uplift extends 
westward through Cottle County.”!! 

By 1942 wells had encountered base- 
ment at comparatively shallow depths 
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in southeastern Hale and southeastern 
Lamb counties, Texas, and in Roose- 
velt County, New Mexico, but the na- 
ture of the “uplift” had not been re 
vealed at that time. By many it was 
referred to as a broad arch whereas 
others postulated the presence of a 
buried “ridge” similar to the Red River 
uplift or the Amarillo uplift. 

The earliest production directly asso- 
ciated with the structure of the Mata- 
dor arch was from the Anton-Irish 
field, Hale and Lamb counties, dis- 
covered in 1944. Even though a com- 
paratively few fields are directly asso- 
ciated with the structure it appears that 
the Matador arch is indirectly an im- 
portant structural control for many of 
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FIG. 1. Area circled is location of the Matador Arch, which is indicated by the broken 


line in the county area, 
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FIG. 2. Oil fields of the Matador Arch area (To 1952). See Table 1 for field data. 
” _ ena eomed several wells. Argillaceous siltstones 
TABLE 1. Oil fields of the Matador Arch area. and dolomites have been found inter- 
a i. id ees 7 calated with the extrusive types of 
No. Field name County Date Prod horiz Prod depth igneous rocks. Various varieties of 
1 Slaughter Hockley, Cochran 1936 San Andres 4950 schist and gneiss are the most prevalent 
2 Dean Cochran 1937 San Andres 4990) nog 
3. Lee Horrison Lubbock 1941 Clear Fork 5000 metamorphic rock types. 
- ‘ochr: ¢ San / S 505 : : : 
: maoe nam —_ Som Ante — Recent work of Flawn‘ has estab- 
) Bateman Ranch King 1943 Cisco 3530 . is 
Canyon 5050 lished several entities of the Precam- 
Strawn 5330 ws , sat re , 5 
6. Anton-Irish Hale, Lamb 1944 Clear Fork 5990 brian of West Texas. Most of the 12 
- = awe Labbask soee Clear Fork e0s0 county area under discussion is under- 
8 Smyer Hockley 1944 Clear Fork 5850 : ? 5 wee ; 5 
9, Yellowhous« Hockley 1944 San Andres 4590 lain by what Flawn describes as the 
10. Landon Cochran 1945 San Andres 5040 “Panhandle volcanic terrane.” In this 
Il. Levelland Hockley, Cochran 1945 San Andres 4750 ‘ ; 
12. Ross Ranch King 1945 Strawn 5240 terrane the basement cratonic rocks 
13. Petersburg Hale 1947 Cisco 6990 ave hee »red j acec wi idi 
14. Landon-Strawn Cochran 1947 Strawn 10380 have been covered in places with acidic 
15. Arrick-Pennsylvania Floyd 1948 Cisco 5900 flows intercalated with volcanic tuffs. 
6 Arick-Wolfcamp Floy 1948 folfcamp 4810 . ° 
“ ~eonp nda _ se ae In the Palo Duro basin portion of the 
17. West Smyer Hockley 1948 Clear Fork 5850 : 
18. North Yellowhouse Hockley 1948 San Andres 4620 area basic rocks are encountered in the 
19. Lutrick Hale 1948 Cise 8000 P 4 
20. Ropes Hockley 1950 Cisco 9325 Precambrian that are, according to 
21. J Y King 1980 Strawn 4220 Flawn, younger than the rocks of the 
22. last Bateman Ranch King 950 Straw! 5310 . f a 
33, Biedoe = Cochran 1951 sg 4850 Panhandle volcanic terrane. They are 
24. Tom “B King 1951 Canyon _ chiefly gabbroic and diabasic, and prob- 
a ' eae y ably occur as sill-like or sheet-like 
Refers to field number on map, Fig. 2. ’ 


the fields farther to the South (Fig. 2). 

Completion of the Standard of Texas 
No. 1 Adams, Floyd County, in Strawn 
reef gave impetus to leasing in that area 
in 1952. Discovery of San Andres pro- 
duction within the townsite of Little- 
field, Lamb County, late in 1953 has 
increased activity in that area and is to 
be considered an important discovery 
as it is the first production north of the 
Matador arch. 

Recent completions in Pennsylvan- 
ian reef in east-central Hockley County 
and a Clear Fork completion in south- 
eastern Lamb County have been other 
incentives for increased exploration in 
the area. 

Wildcat wells drilled during 1953 
totaled 62 in the 2 tiers of counties 
bordering the Matador arch. Seven 
were completed as producers. Fig. 3 
indicates wildcat wells completed as 
producers in 1952, 1953, and during 
the first 6 months of 1954. Data con- 
cerning producing fields in the area de- 
limited above are listed in Table 1 and 
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are indicated on the map, Fig. 2. In 
general the discussion of this paper will 
be limited to area delimited above. 


Stratigraphy 

Overlying the Precambrian basement 
complex in the area, rocks representing 
all the periods of the Paleozoic may be 
encountered in the subsurface. A rep- 
resentative electric log is included as 
Fig. 4 to show the character of the most 
important portion of the geologic sec- 
tion of the area. Fig. 5 is a typical re- 
flection seismogram obtained in the 
area. Table 3 is a generalized geologic 
columnar section of the area. 

Precambrian. A considerable range 
of igneous rock types has been identi- 
fied in the area where the basement 
has been penetrated. The following 
represents the major types: granite 
(pink, hornblende variety the most 
common), rhyolite, rhyolite porphyry, 
andesite, porphyry, quartz diorite, dia- 
base, and basalt. Volcanic tuff and 
breccia have also been encountered in 
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masses that penetrate the older acidic 
extrusives. This area had been desig- 
nated by Flawn as the “Swisher gab- 
broic terrane.” 





The Author 


William C. Hayes is a consulting geol- 
ogist 


in Lubbock, Texas He has BS 
i (Drury College), 
MS (Missouri 
School of Mines 
and Metallurgy), 
and a PhD (lowa 
State University) 
in geology. Be- 
fore becoming 
a consultant 
Hayes worked 
as a geologist 
for Consolidated 
Coppermines 
Corporation, the North Carolina State 
Department of Natural Resources, and 
the Missouri Geological Survey and 
Water Resources. He was also a member 
of the geology faculty of North Carolina 
State College, lowa State University, 
and Texas Technological College. Hayes 
is president of the Lubbock Geological 
Society and is a member of several 
other societies. 

















As 


Tk 





ones 
1ter- 
; of 
| of 
lent 


tab- 


» 12 
der- 
the 
this 
ocks 
‘idic 
uffs. 
the 
| the 
r to 
the 
are 
rob- 
like 
‘idic 
sig- 
zab- 


" 


QO ee ee we Fe 


. = SS oe SC 











As little as 34 to 1 pound of DRISCOSE can hold water loss to 4 cc filter cake. DRISCOSE helps avoid tight hole troubles . . . can 
or less in uncontaminated mud. In calcium contaminated mud, 1 help you save valuable operating hours. Order DRISCOSE 
pound of DRISCOSE per barrel helped cut water loss as much as through your regular mud dealer or write for 

65 cc. Use DRISCOSE, too, to help prevent settling weight further information. Expert technical assistance is available 
material, to control viscosity and gel, and to form a strong, thin to help with your specific mud and drilling problems. 





BARTLESVILLE, OKLAHOMA 





*DRISCOSE is a trad k for Sodium Carboxymethylcellulose. 
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FIG. 3. Wildcat completions in the Matador Arch area—1952, 1953, and January to June, 1954. 
TABLE 2. 
County Field Name Prod. Horiz. Company Well Name 
Discoveries in 1952 9 
1. Floyd Floydada-Penn. Strawn Standard of Texas No. 1 Adams 
2. King Tom “B” Upper Canyon Canyon Ard Drilling Company el. al No. 1 Masterson 
3. King Tom “B” Bunger san Canyon Ard Drilling Company No. 14 Masterson 
4. Roosevelt Bluit-San Andres San Andres Austra] Oil Company No. 1 McGrail 
5. King Buzzard Peak-Caddo Canyon Continental Oil Company No. 1 Ross 
Discoveries in 1953 » 
1. Lamb Littlefield-San Andres San Andres Texas Company No. 1 Union Whse. 
2. Cochran Two-States San Andres San Andres Leland Fikes, et. al. No. 1 Evans 
3. Dickens Girard-Tannehill sand Leonard Pacific Western O il Company No. 1 Smith 
4. King Tapp-Strawn Strawn Shell Oil Company No. 2-1 Burnett est. 
5. Hockley Mallet-Clear Fork Clear Fork Bankline Oil and Gas Company and Mid-West Oil Company No. 2-1 Mallet Ranch 
6. Hockley Ropes West-Penn. Canyon Stanolind Oil and Gas No. 1 Thompson 
7. Hockley Clauene-San Andres San Andres Zephyr Drilling Company and Sunray Oil Corporation No. 1 Pace 
Discovieries January to July 1954 , 
1. Cochran unnamed Dev.| s. Stanolind Oil and Gas No. 1-D Reed 
2. Hockley Hoblitzelle-Wolfcamp Wolfcamp Great Western Drilling and Karl Hoblitzelle No. 1 Hines 
3. Hockley DLS-Clear Fork Clear Fork Stanolind Oil and Gas No. 1 Slaughter 
4. Hockley Hoblitzelle-Strawn Strawn 











The highest elevation at which the 
Precambrian is known to occur is in 
southwestern Cottle County, the lowest 
elevation known in the area is in the 
northwestern portion of Lubbock 
County. The resulting maximum re- 
lief is approximately 5600 ft. 

Present relief on top of the Precam- 
brian is presented in Fig. 7. Subsea 
elevations were computed on the top 
of essentially unweathered basement; 
or where drilling was stopped in the 
overlying “granite wash” above the 
basement, the TD of the hole was used. 


Paleozoic 

Cambrian. The oldest sediments of 
Paleozoic age are to be found in the 
eastern portion of the area in King and 
Cottle counties. Lithologic logs of sev- 
eral wells in these counties indicate the 
presence of Cambrian sediments. 

It is difficult to assign these sediments 


B-36 


to any of the known Cambrian forma- 
tions. Their lithology is quite similar to 
the Hickory member of the Riley for- 
mation which is present in wells to the 
south. In Nolan County—approxi- 
mately 60 miles to the south—definite 
Hickory sandstone is present but to 
date definite correlation with the Cam- 
brian sediments to the north has not 
been established. 

Where the Cambrian crops out in 
the Llano area of Central Texas the 
beds are fossiliferous but fossil data 
from cores and well cuttings are lack- 
ing. At the outcrop linguloid brachio- 
pods, trilobites, and fossils resembling 
crinoid columnals (perhaps cystoid 
columnals?) are plentiful in several 
members. But to the unfossiliferous 
character in the subsurface and the 
clastic nature of the sediments, correla- 
tion is extremely difficult. It is thought 
that a detailed petrographic study may 





Great Western Drilling and Karl Hoblitzelle No. 1 Davis 


aid in future correlations. 

A considerable number of sample 
logs from wells in King and Cottle 
counties distinguish either Wilberns or 
Hickory. Majority of these wells were 
logged several years ago and the forma- 
tions or members then designated prob- 
ably do not represent present day in- 
terpretations. Recent production from 
the Cambrian in Coke and Nolan 
counties has strongly pointed out the 
importance of Cambrian rocks as 
reservoirs. 

The general lithology of the Hickory 
is quite distinctive as it is predom- 
inately a very coarse grained, sub- 
angular sandstone with considerable 
hematitic cementing material. The 
overlying Wilberns may contain a com- 
bination of the following members: 
Fine grained, glauconitic sandstone; 
green glauconitic shale, and thin bedded 
dolomite with subordinate thin lime- 
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stone layers. The Cambrian sediments 
may attain a maximum thickness of 
approximately 300 ft near the eastern 
portion of the area. 

Several geologists have expressed 
the thought that the “granite wash” that 
directly overlies the basement may be 
of Cambrian age. If so, the maximum 
thickness would be in the order of 1000 
ft. The Humble Oil and Refining Com- 
pany’s No. 1 Hobgood well in northern 
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Hockley County penetrated 1010 ft of 
such “granite wash.” 

Ordovician. The Lower Ordovician 
is represented in the area by the Ellen- 
burger.! It is generally a light colored 
cherty dolomite, in places lithographic 
and containing green shale partings. 
Several characteristic types of chert 
may be distinguished, the oolitic vari- 
eties being the most conspicuous. Sand 
grains that exhibit rounded and frosted 
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FIG. 4. Electric log of a portion of Tobe Foster’s Number 1 Harrell, Hale County. 
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FIG. 5. A typical reflection seismograph 
obtained in the Matador Arch 
area. 


surfaces occur scattered sporadically 
throughout the Ellenburger. 

Subdivision of the Ellenburger on the 
basis of insoluble residues have been 
attempted by the majority of interested 
oil companies. Published reports by 
Cole* and Cloud and Barnes? include 
data on subdivisions of the Ellenburger. 

At the outcrop in the Llano area the 
Ellenburger is approximately 1825 ft 
thick, and may attain a thickness of 
about 3000 ft in the area under discus- 
sion. The Ellenburger wedge-out is in- 
dicated on the accompanying map, 
Fig. 7. It appears to have been trun- 
cated with the lower formations being 
closer to the Precambrian highs. A sim- 
ilar truncation is reported to occur on 
both the north and south sides of the 
Electra arch. 

It is thought that Ellenburger is 
present north of the Matador arch only 
as far north as Castro County at the 
western end of the area, but it appears 
to be continuous over the major por- 
tion of the eastern part of the area. It 
is not present over several of the Pre- 
cambrian highs, but these small areas 
have not been indicated on the map. 

Because of the great similarity of 
lithology of the Ellenburger as it is 
traced northward to the overlying Mon- 
toya and- Fusselman the presence of 
Ellenburger north of the Matador arch 
has long been debated. Its presence is 
now generally recognized. 
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This is trouble... 


A seat and ball must have metallurgical stam- 
ina and the two must have mechanically per- 
fect mating. If not, the photo shows what 
happens. Fluid under extreme pressure, con- 
taining corrosive, abrasive and other foreign 
matter, will cause fluid cutting of the seat and 
disintegration’ of the ball. A wrong specifica- 
tion of parts for a specific well condition might 
well be the cause of this failure. 


Believe it or not, seat and completely split ball from 
a pump in a West Texas field. Photo unretouched, 
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This is trouble-free... 


Here’s why . -- Design, metallurgy and 
manufacturing, each are vital factors in the 
Axelson end product. Each micro-finished ball 
is precision fit to each of the two precision- 
ground seating surfaces of the seat. Seat and 
ball become a matched pair. For your further 
protection, an Axelson expert is at your serv- 
ice to analyze your well condition and rec- 
ommend the correct combination of Axelson 
pumping equipment. 


Send for Bulletin No. 5003 





pany Jones & Laughlin Steel Sales Co., Ltd., Supply Division, Edmonton, Alberta, 





To obtain more information on products advertised see page E-33 
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TABLE 3. Generalized geologic columnar section. 





| 
Era Period Series | Group |  Thickness* 
Cenozoic Tertiary Pliocene Ogallala | 0- 
400 
rulf 
Mesozoic Cretaceous — -————| “Cretaceous” 0 
Commanche | . 200 
Triassic Dockum 700 
* Ochoa 1200 
Whitehorse 700 
Guadulupe ~—-——_——-— . 
San Andres 1500 
Permian — | —-—— ——--——|- — 
Leonard 1800 
Wolfcamp 1600 
Virgil Cisco 0- 
| 1250 
Missouri Canyon 0- 
Pennsylvanian 1500 
Desmoines Strawn 0 
1400 
Atoka Bend O- 
Paleozoic 600 
| Chester 0- 
| 175 
} | Meramec 0 
Mississippian | 150 
Osage 0 
200 
| | Kinderhook 0- 
| 150 
© — 
} } 
| Devonian | 0 
ii ' —— “ 
| Silurian Hunton 0 
| 300 
| Ordovician | Canadian 0 
“4 Ellenburger 400 
|— — er _ — —— —|— — 
Cambrian : ‘ 0(? 
| | 1000 (?) 
Precambrian 
*Approximate maximum thickness. 
~ 4 
. 
a PARMERICAS TRO SWISHER | 
-_ 
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FIG. 6. Precambrian structure map. @ Wels penetrating basement. A Wells penetrating Ellenburger. & Wells penetrating Mississippian. 





Contour interval: 1000 ft. 
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The Middle Ordovician Simpson 
wedges-out south of the area ip 
Yoakum County. It may be present lo. 
cally (as filling low areas in the Ellen- 
burger) farther north and east. 

Upper Ordovician is represented by 
the Montoya formation. In the area it 
is dolomitic although farther south in 
the Midland basin it is represented by 
approximately 400 ft of limestone. 
Typically it is a light brown argilla- 
ceous dolomite with subordinate chert. 
It is believed that the Montoya is not 
present north of the Matador arch and 
its eastern wedge-out in the area is to 
the east of the wedge-out of the over- 
lying Fusselman. This would ‘appear to 
be evidence for off-lap, but farther 
south definite transgressive on-lap rela- 
tionships are reported. 


Silurian. The Silurian limestone of 
the Permian basin is now correlated 
with the lower Hunton terrane of Okla- 
homa and is named the Fusselman 
limestone; the overlying shale is desig- 
nated only as the “Silurian shale.” Os- 
tracods, graptolites, and corals indicate 
an upper Niagaran age for the majority 
of the Fusselman. 

In the northern portion of the Mid- 
land basin, south of the Matador arch, 
the Fusselman is dolomitic resembling 
to an appreciable extent the underly- 
ing Montoya and the dolomitic mem- 
bers of the overlying Devonian. The 
lower portion may contain 20-25 per 
cent chert. The northern limit is essen- 
tially coincident with the trend of the 
Matador arch and the eastern limit is 
in Hockley and Lynn counties. 


Devonian. Definite Devonian strata 
in the area, consisting of cherty dolo- 


lc uiLoress i A 
| : 4-7 
{ 
I 


pecentesn HARDEMAN 


of . r? 
wo & eae c + ® h 


ae 


=> 
| <~ = = 
° > 


| 
} 
| 
| 
| 








i}STONEWALL HAS KE cal 
o 5s 10 20 3 


SCALE 








O MILES | 





Pson 
4 in 
it lo. 




















llen- 
d by 
ea it 
h in 
1 by 
one, 
‘illa- 
ert. 
not 
and 
S to 
ver- 2 
r to 
ther th 
ela- Fey OS Ng DR Gece pte 
- of Pe 
f : AN OBVIOUS IMPROVEMENT 
a- = 
nan - 
ie ~ IN ROTARY DRILLING LINES 
s- ; 
ate 
rity You can see and understand the 
lid- difference. 
ch, 
The spring center makes this rotary 
~<l drilling line resist high-speed bending 
on and crushing. 
the e 
is Too, a crush-free center packed with 
ata the right lubricant is a decisive 
lo- 
. advantage. 
ao 
Kore rotary drilling line The center from a section of J&L 
7 ae tae SpringKore worn out in service is just 
hat core looks just like it . 
di the day the rope wos as round and crush-resistant as ever. 
made excep or ain 
indentations where wires . 
radars hay ape Ask any J&L man for more interest- 
an ing details. 
i g, Jones ¢ Laughlin 
; tM STEEL CORPORATION 
m MAT oe SUPPLY DIVISION —TULSA, OKLAHOMA 
106=$ Serving The United States and Canada 
5 THE PETROLEUM ENGINEER, January, 1955 To obtain more information on products advertised see page E-33 B-41 





























OOSEVELT 


| YOA KUM 











RO| SWISHER 





— 


BRISCOEYH A 





Sw lsh ER GA 6 BRO/C 





~ 
rd 
—\ “49 
l CHILDRESS | r\O M 4 
| Ce as, 
4s NO 


HARDEMAN 
| 


yg e 
TEE 








BePOSK | CROSBY | DI 
usBocW 








eté BELT\-F OARD 


K |nNn G 








| 
} 


STONEWALL HASKELL 








o $s 10 oo 
SCALE 





MILES 














| 
| 
i U 





FIG. 7. Composite subsurfacg geologic map (Precambrian modified after Flawn). 


mitic limestones have been called the 
“Devonian limestone.” Above this car- 
bonate section is the Woodford shale. 
In the Midland basin the Woodford is 
glauconitic, cherty, pyritiferous, dark 
brown to black shale containing several 
layers of dark colored argillaceous 
dolomite. 

The portion of the Woodford found 
south of the Matador arch in Yoakum, 
Terry, and Lynn counties is generally 
represented by a black shale contain- 
ing a basal argillaceous sandstone in 
places. 

By many the Woodford is considered 
Devonian, and by others it is thought 
to be Mississippian. It might be com- 
pared to the Chattanooga shale of the 
Mississippi Valley area in that it may 
represent late Devonian and early 
Mississippian sedimentation. 

Although the underlying Devonian 
limestone, Fusselman, and Montoya ex- 
hibit off-lap relations south of the arch, 
the Woodford appears to truncate then 
in the Lynn County area. This struc- 
tural relationship would favor a Missis- 
sippian age for the Woodford. 

Mississippian. Approximately 100 
miles south of the Matador arch a 
thickness of 1100 ft of siliceous lime- 
stone of Mississippian age has been en- 
countered. In the Permian Basin the in- 
decisive term “Mississippian limestone” 
has been used previously for the now 
defined Osage portion of the Missis- 
sippian. At present Kinderhook, Osage, 
Meramec, and Chester are recognized 
in the area. 
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The lowermost unit—probably 
equivalent to the Kinderhook of the 
Upper Mississippian Valley—consists 
mainly of greenish-gray or light brown 
limestone containing crinoidal material, 
chert, and gray and green shale. It may 
range in thickness from 75 to 150 ft. 

The Osage is represented by approxi- 
mately 200 ft of crinoidal crystalline 
limestone with light gray to blue chert. 
The Meramec is represented by about 
150 ft of limestone, some chert and 
crinoidal material. Approximately 170 
ft of light brown oolitic limestone has 
been assigned to the Chester. It con- 
tains considerable quantities of gray 
and green shale and fine grained sand. 

Some dolomite is present in the Mis- 
sissippian in local areas near the highs 
of the Matador structure. Some geolo- 
gists have expressed the thought that 
dolomitization occurred in these areas 
in post-Mississippian time during the 
major movement along the trend of the 
Matador arch. In the Palo Duro basin 
Meramec and Osage sediments directly 
overlay the Precambrian. 

Pennsylvanian. Pennsylvanian sedi- 
ments of the area have been assigned to 


the Bend, Strawn, Canyon, and Cisco’ 


series; equivalents of the Atakon, Des- 
moinesian, Missourian, and Virgilian 
of the Upper Mississippian Valley. 
Some of the most interesting and chal- 
lenging studies in the area are those 
of the Pennsylvanian stratigraphy and 
paleogeology. Since the discovery of 
the Scurry County reef considerable 
impetus was given to the study of Penn- 


sylvanian reef problems in West Texas 
and eastern New Mexico. 

Three characteristic types of sedi- 
ments are represented by the Pennsyl- 
vanian: The basin section of dark 
shales; the shelf section of limestone, 
few shales and some evaporites, and the 
reef accumulations. 

Where the Bend is present it may be 
identified by its arenaceous and arkosic 
character. It may be present up to a 
thickness of 600 ft, but usually around 
300 ft may be expected. 

The thickness of Strawn, Canyon, 
and Cisco will range to a considerable 
extent dependent upon whether basin 
or shelf sections are encountered. The 
Strawn generally consists of crystalline 
limestone whereas the Canyon is 
usually dark gray micaceous shale and 
the Cisco a black shale where they are 
in non-reef areas. 

The base of the Pennsylvanian is 
easily recognized—either by the pres- 
ence of Bend sandstone or the presence 
of the underlying cherty limestone or 
dolomites. The top is difficult to de- 
termine particularly in the basin sec- 
tions. The basin shales of Cisco age 
appear to have the same lithologic fea- 
tures as the overlying Wolfcamp shales. 
In the areas where reef build-up con- 
tinued into Permian time the reef lith- 
ology continues into the Wolfcamp and 
no lithologic break is present between 
the system boundaries. 

It has been common practice to call 
the “top of Pennsylvanian lime” rather 
than the top of the Cisco. The identifi- 
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cation of the top of the Pennsylvanian 
is largely dependent upon paleontol- 
ogic data, and one is fortunate if it may 
be placed within 50 ft in many 
instances. 

The thickest section of Pennsyl- 
vanian sediments occurs in the Palo 
Duro basin where a maximum of 4500 
ft has been drilled. 

It has generally been thought that 
Pennsylvanian sediments were absent 
over the crest of many of the Precam- 
brian highs but recent paleontological 
data indicate that there is a strong pos- 
sibility that thin sections of Strawn, 
Canyon, and Cisco sediments may be 
present on the highs. 

Permian. Sediments of the Wolf- 
camp, Leonard, Guadalupe, and Ochoa 
series are present in the area. Approxi- 
mately 1600 ft of gray and brown 
shales with numerous limestone and 


FIG. 9. North-South cross section A-A’. Fig. 6. 


dolomite layers constitute the Wolf- 
camp. It thickens southward to over 
5000 ft of clastics in Pecos County and 
thickens regionally westward in con- 
trast with the Pennsylvanian. Reef type 
limestone is found in places where reef 
build-up persisted through the Cisco 
into the Wolfcamp. The Dean—an ex- 
cellent sandstone marker horizon in 
the Midland basin—does not extend 
as far north as the Matador arch. 

In southeastern New Mexico la- 
goonal facies of the Leonard, Guada- 
lupe, and Ochoa are recognized. In the 
Matador area and to the east these 
sediments appear as shelf type facies 
and gradually merge into the lagoonal 
facies westward. 

The Leonard series is conveniently 
divided into the lower and upper. The 
lower portion consists of the famous 
Spraberry of the Midland basin. In 
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eastern New Mexico its equivalent is 
the Abo, consisting of red shale, sand- 
stone, and arkosic material. In the lo- 
cal area this portion has generally been 
called the Wichita-Albany and consists 
of approximately 1000 ft of dark shales 
(in the basin sections) becoming lighter 
and more red in color in the shelf areas. 

The upper portion of the Leonard, 
or the Clear Fork, has been an impor- 
tant producing horizon in the area and 
consists of approximately 750 ft of red 
shales, anhydrite, and salt. The “Tubb” 
sand near the ‘base of the Clear Fork 
is an excellent marker in the sub- 
surface either on lithologic or electric 
logs. This upper portion has not been 
named in the Midland basin but the 
lagoonal facies in eastern New Mex- 
ico is the Yeso. 

Approximately 400 ft of gray, fine 
grained, sandy dolomite that becomes 
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more sandy westward forms the lower 
portion of the Guadalupe and had been 
named the Glorieta. The Glorieta is 
the lowest unit in the somewhat loosely 
defined San Andres and is at least a 
partial equivalent to the San Angelo 
to the east. The upper portion of the 
San Andres, or the San Andres (re- 
stricted), consists of about 1100 ft of 
fine grained crystalline dolomite. It be- 
becomes finer grained and contains a 
greater percentage of anhydrite and 
fine clastics westward into New 
Mexico. 

The upper portion of the Guadalupe 
is named the Whitehorse group and 
consists of alternating layers of dolo- 
mite, sandstone, shale, and limestone. 
Northward and westward the clastic 
ratio increases as does the percentage 
of evaporites. The Yates, a reddish gray 
sandstone and shale, contains frosted 
quartz grains and is an important and 
readily recognized marker horizon. 

The Ochoa consists largely of evap- 
orites (anhydrite and salt), red shales, 
and minor dolomite layers. It is cus- 
tomary to call the “top of the anhyd- 
rite’ rather than the top of the Per- 
mian, as the first anhydrite encountered 
may be as much as 150 ft below the 
top of the Permian. The Ochoa is rep- 
resented by approximately 900 ft of 
sediments. 

Post-Paleozoic. Triassic redbeds oc- 
cur above the Permian throughout the 
area and consist of red shales, siltstones, 
and fine grained sandstones which may 
attain a thickness of around 700 ft. 
They have been divided into Tecovas, 
Santa Rosa, and Chinle formations of 
the Dockum group. 

No Jurassic sediments are known in 
the area. 

Lower Cretaceous sediments con- 
sist of sandstone, limestone, and shale 
that overlie the Triassic from southern 
Bailey County southeastward. Creta- 
ceous rocks crop out around the edges 
of shallow playa basins in Lynn, Lub- 
bock, Lamb, and Bailey counties. 

The Ogallala of Pliocene age blan- 
kets the southern high plains with up 
to 700 ft of poorly consolidated sands, 
clays, and gravels. This portion of the 
Ogallala is perhaps the largest indi- 
vidual underground aquifer known 
today. It supplies irrigation water to an 
area that extends from Amarillo south 
to Dawson County and from the cap 
rock in Floyd and Crosby counties west 
into New Mexico. Caliche deposits are 
numerous within the Ogallala and form 
the cap rock on the eastern and western 
edges of the high plains. 


Conclusion 
Interpretations of the geologic his- 
tory and structural relationships of the 
Matador arch have been discussed, at 
least briefly, for some time but no com- 
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prehensive work has been published on 
the area. 

One situation that has hindered such 
a study is that district boundaries of 
numerous oil companies have been the 
county lines that are roughly coinci- 
dent with the Matador arch. This is 
particularly noticeable in the terminol- 
ogy of Permian sediments. North of the 
arch the North-Central Texas terms are 
in vogue, whereas south of the arch 
Permian basin terminology is used. As 
we know, it has been difficult to give 
proper attention to fringe areas of a 
district. 

A confusing item has been the termi- 
nology relating to the structure itself; 
that is whether one is referring to the 
Precambrian, early Paleozoic, or late 
Paleozoic structural features. If one is 
referring to the Precambrian, the Mata- 
dor is a series of peaks or a range of 
mountains; if early Paleozoic time is 
indicated, perhaps it might be called 
an archipelago; and if one is referring 
to the late Paleozoic the structure rep- 
resented is a broad warp or flexure. 

Along the trend of the Matador arch 
there are no wells penetrating the base- 
ment lows indicated on the map, Fig. 6. 
That such lows are present is highly 
suggested by the attitude of upper 
Pennsylvanian and Permian sediments 
in the area and by interpretative geo- 
physical data. Not only are the dips 
reversed on the north and south of the 
structure but peripheral dips of the 
Permian are encountered in several 
area along the trend of the structure. 

Many geologists concur with the 
idea that the structure may be dated as 
early Pennsylvanian, probably Ben- 
dian. The writer believes, however, 
that it had its conception and was a 
definable structural unit in late Pre- 
cambrian time although admitting the 
major movement now apparent 
(amounting to a displacement of at 
least 2500 ft) may have occurred dur- 
ing the late Paleozoic. 

From regional studies it is quite no- 
ticeable that the area of “no Ellenbur- 
ger” is roughly equivalent to the area 
that Flawn had designated the Swisher 
gabbro terrane plus the eastern por- 
tion of the Matador arch (Fig. 7). This 
parallelism does not agree in the area 
of the northernmost extension of the 
Ellenburger in the western part of the 
area in Castro County and in the south- 
eastern area of “no Ellenburger.” The 
boundaries do suggest, however, that 
there is a relationship between the area 
underlain by the Swisher gabbro ter- 
rane and the area where the Ellenbur- 
ger is absent. Perhaps the controlling 
factor may have been the presence of 
a land mass of low relief formed by 
the basic extrusions which constitute 
the gabbro terrane. 

Another somewhat fortuitous rela- 











tionship exists—if one postulates move. 
ment in Bendian time — where the 
wedge-out limits of the Montoya, Fus. 
selman, and Woodford are found to 
bend westward roughly paralleling the 
trend of the structure. Devionian lime. 
stone has been recognized north of 
the arch in Bailey County but farther 
westward its wedge-out bends south. 
ward to a position roughly coincident 
with the Matador arch trend. 

Although a great deal has beep 
learned about the area during the past 
10 years, many problems remain un- 
solved and have been approached only 
by interpretative studies. Oil shows in 
the Palo Duro basin have kept inter- 
est alive in that area and the sparse 
well control has condemned only a 
minute portion of the area. Many de- 
tailed geologic studies are in progress 
attempting to solve a number of the 
unanswered questions and, I am sure, 
the result will point the way for fur- 
ther exploration programs in the Mata- 
dor arch area. 
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FIG. 1. Diagram shows development of the North Smith Mills pool of Kentucky. Three holes have been drilled directionally 
under the river from the Kentucky shore, and four drilled directionally from Diamond Island northward towards Indiana. 


“Off-Shore” Wells on the Ohio River 


THE Carter Oil Company is obtain- 
ing good crude oil production from 
beneath the bed of the Ohio River 
through directional drilling from the 
Kentucky shore and from an island in 
the middle of the river. 

As far as is known, this is the first 
time crude oil production has been ob- 
tained from under a large, navigable 
river through directional drilling. 

Operation is being carried on in the 
North Smith Mills pool of Kentucky, 
near Henderson, and about 15 miles 
southwest of Evansville, Indiana. 
Carter has 21 producing oil wells in the 
pool and one dry hole. Of the pro- 
ducers, 7 are directionally drilled holes, 
3 from the Kentucky shore and 4 from 
Diamond Island, in the middle of the 
river and north from wells on the Ken- 
tucky shore 
the river 


All 7 are bottomed under 


The wells are capable of producing 
between 250 and 300 bbl of 35 to 36 
gravity oi per day and are on the 
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pump. Wells on the Kentucky shore 
are connected to the pipe line gathering 
system in the pool. Production from 
wells on the island is barged to the 
Kentucky shore and picked up there 
by the pipe line gathering system. 

The oil-bearing horizon, called the 
Cypress sand, is found at a depth of 
generally 2500 ft, less in some places 
under the Ohio River bed. It extends 
under the river bed north from the 
Kentucky shore, also under Diamond 
Island, and to the north, under the 
river bed between the island and the 
Indiana shore. 

One of Carter’s directional wells was 
drilled on the north shore of the island 
and curved towards the Indiana shore 
and bottomed under the river bed be 
tween the island and the Indiana shore 
It was a producer with an average daily 
output about the same as the other wells 
drilled in the pool 

Carter 


started its drilling « 


impaign 
in the pool late last vear. Its first w 
THE 


_ — > ~ — 
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. « « mark Carter Diamond Island area production 


FIG. 2. Typical sub-structure on Diamond 


island. This one is 27 ft high— believed 
to be the highest operated by Carter OW 
( ompany. 
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FIG. 3. Wildcat completions in the Matador Arch area—1952, 1953, and January to June, 1954. 
TABLE 2. 
County Field Name a Prod. Horiz. Company Well Name 
Discoveries in 1952 » 
1. Floyd Floydada-Penn. Strawn Standard of Texas No. 1 Adams 
2. King Tom “B” Upper Canyon Canyon Ard Drilling Company el. al. No. 1 Masterson 
3. King Tom “B” Bunger sand Canyon Ard Drilling Company No. 14 Masterson 
4. Roosevelt Bluit-San Andres San Andres Austra] Oil Company No. 1 McGrail 
5. King Buzzard Peak-Caddo Canyon Continental Oil Company No. 1 Ross 
Discoveries in 1953. 
1. Lamb Littlefield-San Andres San Andres Texas Company No. 1 Union Whse. 
2. Cochran Two-States San Andres San Andres Leland Fikes, et. al. No. 1 Evans 
3. Girard-Tannehill sand Leonard Pacific Western O i] Company No. 1 Smith 
4. trawn Strawn Shell Oil Company No. 2-1 Burnett est. 
5. Hockley Mallet-Clear Fork Clear Fork Bankline Oil and Gas Company and Mid-West Oil Company No. 2-1 Mallet Ranch 
6. Hockley West-Penn Canyon Stanolind Oi] and Gas No. 1 Thompson 
7. Hockley Clauene-San Andres San Andres Zephyr Drilling Company and Sunray Oil Corporation No. 1 Pace 
Discovieries January to July 1954 , 
1. Cochran unnamed Dev.\ s. Stanolind Oil and Gas No. 1-D Reed 
2. Hockley Hoblitzelle-Wolfcamp Wolfcamp Great Western Drilling and Karl Hoblitzelle No. 1 Hines 
3. Hockley DLS-Clear Fork Clear Fork Stanolind Oil and Gas No. 1 Slaughter 
4. Hockley Hoblitzelle-Strawn Strawn Great Western Drilling and Karl Hoblitzelle No. 1 Davis 














The highest elevation at which the 
Precambrian is known to occur is in 
southwestern Cottle County, the lowest 
elevation known in the area is in the 
northwestern portion of Lubbock 
County. The resulting maximum re- 
lief is approximately 5600 ft. 

Present relief on top of the Precam- 
brian is presented in Fig. 7. Subsea 
elevations were computed on the top 
of essentially unweathered basement; 
or where drilling was stopped in the 
overlying “granite wash” above the 
basement, the TD of the hole was used. 


Paleozoic 

Cambrian. The oldest sediments of 
Paleozoic age are to be found in the 
eastern portion of the area in King and 
Cottle counties. Lithologic logs of sev- 
eral wells in these counties indicate the 
presence of Cambrian sediments. 

It is difficult to assign these sediments 
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to any of the known Cambrian forma- 
tions. Their lithology is quite similar to 
the Hickory member of the Riley for- 
mation which is present in wells to the 
south. In Nolan County—approxi- 
mately 60 miles to the south—definite 
Hickory sandstone is present but to 
date definite correlation with the Cam- 
brian sediments to the north has not 
been established. ‘ 
Where the Cambrian crops out in 
the Llano area of Central Texas the 
beds are fossiliferous but fossil data 
from cores and well cuttings are lack- 
ing. At the outcrop linguloid brachio- 
pods, trilobites, and fossils resembling 
crinoid columnals (perhaps cystoid 
columnals?) are plentiful in several 
members. But to the unfossiliferous 
character in the subsurface and the 
clastic nature of the sediments, correla- 
tion is extremely difficult. It is thought 
that a detailed petrographic study may 





aid in future correlations. 

A considerable number of sample 
logs from wells in King and Cottle 
counties distinguish either Wilberns or 
Hickory. Majority of these wells were 
logged several years ago and the forma- 
tions or members then designated prob- 
ably do not represent present day in- 
terpretations. Recent production from 
the Cambrian in Coke and Nolan 
counties has strongly pointed out the 
importance of Cambrian rocks as 
reservoirs. 

The general lithology of the Hickory 
is quite distinctive as it is predom- 
inately a very coarse grained, sub- 
angular sandstone with considerable 
hematitic cementing material. The 
overlying Wilberns may contain a com- 
bination of the following members: 
Fine grained, glauconitic sandstone; 
green glauconitic shale, and thin bedded 
dolomite with subordinate thin lime- 
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stone layers. The Cambrian sediments 
may attain a maximum thickness of 
approximately 300 ft near the eastern 
portion of the area. 

Several geologists have expressed 
the thought that the “granite wash” that 
directly overlies the basement may be 
of Cambrian age. If so, the maximum 
thickness would be in the order of 1000 
ft. The Humble Oil and Refining Com- 
pany’s No. 1 Hobgood well in northern 
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FIG. 4. Electric log of a portion of Tobe Foster’s Number 1 Harrell, Hale County. 


Hockley County penetrated 1010 ft of 
such “granite wash.” 

Ordovician. The Lower Ordovician 
is represented in the area by the Ellen- 
burger.’ It is generally a light colored 
cherty dolomite, in places lithographic 
and containing green shale partings. 
Several characteristic types of chert 
may be distinguished, the oolitic vari- 
eties being the most conspicuous. Sand 
grains that exhibit rounded and frosted 
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FIG. 5. A typical reflection seismograph 
obtained in the Matador Arch 
area. 


surfaces occur scattered sporadically 
throughout the Ellenburger. 

Subdivision of the Ellenburger on the 
basis of insoluble residues have been 
attempted by the majority of interested 
oil companies. Published reports by 
Cole® and Cloud and Barnes? include 
data on subdivisions of the Ellenburger. 

At the outcrop in the Llano area the 
Ellenburger is approximately 1825 ft 
thick, and may attain a thickness of 
about 3000 ft in the area under discus- 
sion. The Ellenburger wedge-out is in- 
dicated on the accompanying map, 
Fig. 7. It appears to have been trun- 
cated with the lower formations being 
closer to the Precambrian highs. A sim- 
ilar truncation is reported to occur on 
both the north and south sides of the 
Electra arch. 

It is thought that Ellenburger is 
present north of the Matador arch only 
as far north as Castro County at the 
western end of the area, but it appears 
to be continuous over the major por- 
tion of the eastern part of the area. It 
is not present over several of the Pre- 
cambrian highs, but these small areas 
have not been indicated on the map. 

Because of the great similarity of 
lithology of the Ellenburger as it is 
traced northward to the overlying Mon- 
toya and Fusselman the presence of 
Ellenburger north of the Matador arch 
has long been debated. Its presence is 
now generally recognized. 
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TABLE 3. Generalized geologic columnar section. | 




















































































































































































































































































































Era Period Series Group Thickness* tmportant Units 
Cenozoic Tertiary Pliocene Ogallala z 
Gulf oie 
Mesozoic Cretaceous “Cret “¢ 0- 
Commanche 3 200 
Triassic Dockum ~ 700 
Ochoa 1200 
j Whitehorse 700 
Guadulupe 
San Andres 1500 Glorieta 
Permian - 
Clear Fork 
‘ Leonard 1800 ub’ 
Wichita-Albany 
Wolfcamp 1600 
Virgil ~ Cisco 0- 
1250 
j Missouri Canyon o- 
Pennsylvanian 1500 
Desmoines Strawn 0- 
1400 
Atoka Bend 0- 
Paleozoic 600 
Chester O- 
175 
Meramec 0- 
Mississippian 150 
Osage 0- 
200 
Kinderhook 0- 
150 eaincinteeis 
——— — -—-—|-—— _— <(?) Woodford 
Devonian 0- Devonian 
75 limestone 
Silurian Hunton 0- Fusselman 
300 
Ordovician Canadian O- Montoya 
Ellenburger 400 
Wilberns (?) 
Cambrian 0 (?) Hickory (?) 
1000 (? Granite wash (?) 
Basic volcanics 
Precambrian Acidic volcanics 
Metamorphics 











*Approximate maximum thickness. 
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The Middle Ordovician Simpson 
wedges-out south of the area in 
Yoakum County. It may be present lo- 
cally (as filling low areas in the Ellen- 
burger) farther north and east. 


Upper Ordovician is represented by 
the Montoya formation. In the area it 
is dolomitic although farther south in 
the Midland basin it is represented by 
approximately 400 ft of limestone. 
Typically it is a light brown argilla- 
ceous dolomite with subordinate chert. 
It is believed that the Montoya is not 
present north of the Matador arch and 
its eastern wedge-out in the area is to 
the east of the wedge-out of the over- 
lying Fusselman. This would appear to 
be evidence for off-lap, but farther 
south definite transgressive on-lap rela- 
tionships are reported. 


Silurian. The Silurian limestone of 
the Permian basin is now correlated 
with the lower Hunton terrane of Okla- 
homa and is named the Fusselman 
limestone; the overlying shale is desig- 
nated only as the “Silurian shale.” Os- 
tracods, graptolites, and corals indicate 
an upper Niagaran age for the majority 
of the Fusselman. 

In the northern portion of the Mid- 
land basin, south of the Matador arch, 
the Fusselman is dolomitic resembling 
to an appreciable extent the underly- 
ing Montoya and the dolomitic mem- 
bers of the overlying Devonian. The 
lower portion may contain 20-25 per 
cent chert. The northern limit is essen- 
tially coincident with the trend of the 
Matador arch and the eastern limit is 
in Hockley and Lynn counties. 


Devonian. Definite Devonian strata 
in the area, consisting of cherty dolo- 
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FIG. 6. Precambrian structure: map. @ Wells penetrating basement. A Wells penetrating Ellenburger. &% Wells penetrating Mississippian. 
Contour interval: 1000 ft. 
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Unretouched photograph 
of section of J&L Spring- 
Kore rotary drilling line 
worn out in service. Strand 
removed to expose coiled 
steel spring core. Note 
that core looks just like it 
did the day the rope was 
made except for faint 
indentations where wires 
of the inner strands nested 
against it for countless ton 
miles. 
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AN OBVIOUS IMPROVEMENT 
IN ROTARY DRILLING LINES 


You can see and understand the 
difference. 













The spring center makes this rotary 
drilling line resist high-speed bending 
and crushing. 


Too, a crush-free center packed with 
the right lubricant is a decisive 
advantage. 


The center from a section of J&L 
SpringKore worn out in service is just 
as round and crush-resistant as ever. 


Ask any J&L man for more interest- 
ing details. | 
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AGA STEEL CORPORATION 
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To obtain more information on products advertised see page E-33 
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mitic limestones have been called the 
“Devonian limestone.” Above this car- 
bonate section is the Woodford shale. 
In the Midland basin the Woodford is 
glauconitic, cherty, pyritiferous, dark 
brown to black shale containing several 
layers of dark colored argillaceous 
dolomite. 

The portion of the Woodford found 
south of the Matador arch in Yoakum, 
Terry, and Lynn counties is generally 
represented by a black shale contain- 
ing a basal argillaceous sandstone in 
places. 

By many the Woodford is considered 
Devonian, and by others it is thought 
to be Mississippian. It might be com- 
pared to the Chattanooga shale of the 
Mississippi Valley area in that it may 
represent late Devonian and early 
Mississippian sedimentation. 

Although the underlying Devonian 
limestone, Fusselman, and Montoya ex- 
hibit off-lap relations south of the arch, 
the Woodford appears to truncate then 
in the Lynn County area. This struc- 
tural relationship would favor a Missis- 
sippian age for the Woodford. 

Mississippian. Approximately 100 
miles south of the Matador arch a 
thickness of 1100 ft of siliceous lime- 
stone of Mississippian age has been en- 
countered. In the Permian Basin the in- 
decisive term “Mississippian limestone” 
has been used previously for the now 
defined Osage portion of the Missis- 
sippian. At present Kinderhook, Osage, 
Meramec, and Chester are recognized 
in the area. 
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FIG. 7. Composite subsurface geologic map (Precambrian modified after Flawn). 


The lowermost unit—probably 
equivalent to the Kinderhook of the 
Upper Mississippian Valley—consists 
mainly of greenish-gray or light brown 
limestone containing crinoidal material, 
chert, and gray and green shale. It may 
range in thickness from 75 to 150 ft. 

The Osage is represented by approxi- 
mately 200 ft of crinoidal crystalline 
limestone with light gray to blue chert. 
The Meramec is represented by about 
150 ft of limestone, some chert and 
crinoidal material. Approximately 170 
ft of light brown oolitic limestone has 
been assigned to the Chester. It con- 
tains considerable quantities of gray 
and green shale and fine grained sand. 

Some dolomite is present in the Mis- 
sissippian in local areas near the highs 
of the Matador structure. Some geolo- 
gists have expressed the thought that 
dolomitization occurred in these areas 
in post-Mississippian time during the 
major movement along the trend of the 
Matador arch. In the Palo Duro basin 
Meramec and Osage sediments directly 
overlay the Precambrian. 

Pennsylvanian. Pennsylvanian sedi- 
ments of the area have been assigned to 
the Bend, Strawn, Canyon, and Cisco 
series; equivalents of the Atakon, Des- 
moinesian, Missourian, and Virgilian 
of the Upper Mississippian Valley. 
Some of the most interesting and chal- 
lenging studies in the area are those 
of the Pennsylvanian stratigraphy and 
paleogeology. Since the discovery of 
the Scurry County reef considerable 
impetus was given to the study of Penn- 






sylvanian reef problems in West Texas 
and eastern New Mexico. 

Three characteristic types of sedi- 
ments are represented by the Pennsyl- 
vanian: The basin section of dark 
shales; the shelf section of limestone, 
few shales and some evaporites, and the 
reef accumulations. 

Where the Bend is present it may be 
identified by its arenaceous and arkosic 
character. It may be present up to a 
thickness of 600 ft, but usually around 
300 ft may be expected. 

The thickness of Strawn, Canyon, 
and Cisco will range to a considerable 
extent dependent upon whether basin 
or shelf sections are encountered. The 
Strawn generally consists of crystalline 
limestone whereas the Canyon is 
usually dark gray micaceous shale and 
the Cisco a black shale where they are 
in non-reef areas. 

The base of the Pennsylvanian is 
easily recognized—either by the pres- 
ence of Bend sandstone or the presence 
of the underlying cherty limestone or 
dolomites. The top is difficult to de- 
termine particularly in the basin sec- 
tions. The basin shales of Cisco age 
appear to have the same lithologic fea- 
tures as the overlying Wolfcamp shales. 
In the areas where reef build-up con- 
tinued into Permian time the reef lith- 
ology continues into the Wolfcamp and 
no lithologic break is present between 
the system boundaries. 

It has been common practice to call 
the “top of Pennsylvanian lime” rather 
than the top of the Cisco. The identifi- 
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FIG. 8. North-South cross section B-B’, Fig. 6. 

















cation of the top of the Pennsylvanian 
is largely dependent upon paleontol- 
ogic data, and one is fortunate if it may 
be placed within 50 ft in many 
instances. 

The thickest section of Pennsyl- 
vanian sediments occurs in the Palo 
Duro basin where a maximum of 4500 
ft has been drilled. 

It has generally been thought that 
Pennsylvanian sediments were absent 
over the crest of many of the Precam- 
brian highs but recent paleontological 
data indicate that there is a strong pos- 
sibility that thin sections of Strawn, 
Canyon, and Cisco sediments may be 
present on the highs. 

Permian. Sediments of the Wolf- 
camp, Leonard, Guadalupe, and Ochoa 
serics are present in the area. Approxi- 
mately 1600 ft of gray and brown 
shales with numerous limestone and 


FIG. 9. North-South cross section A-A’. Fig. 6. 


dolomite layers constitute the Wolf- 
camp. It thickens southward to over 
5000 ft of clastics in Pecos County and 
thickens regionally westward in con- 
trast with the Pennsylvanian. Reef type 
limestone is found in places where reef 
build-up persisted through the Cisco 
into the Wolfcamp. The Dean—an ex- 
cellent sandstone marker horizon in 
the Midland basin—does not extend 
as far north as the Matador arch. 

In southeastern New Mexico la- 
goonal facies of the Leonard, Guada- 
lupe, and Ochoa are recognized. In the 
Matador area and to the east these 
sediments appear as shelf type facies 
and gradually merge into the lagoonal 
facies westward. 

The Leonard series is conveniently 
divided into the lower and upper. The 
lower portion consists of the famous 
Spraberry of the Midland basin. In 
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eastern New Mexico its equivalent is 
the Abo, consisting of red shale, sand- 
stone, and arkosic material. In the lo- 
cal area this portion has generally been 
called the Wichita-Albany and consists 
of approximately 1000 ft of dark shales 
(in the basin sections) becoming lighter 
and more red in color in the shelf areas. 

The upper portion of the Leonard, 
or the Clear Fork, has been an impor- 
tant producing horizon in the area and 
consists of approximately 750 ft of red 
shales, anhydrite, and salt. The “Tubb” 
sand near the base of the Clear Fork 
is an excellent marker in the sub- 


‘surface either on lithologic or electric 


logs. This upper portion has not been 
named in the Midland basin but the 
lagoonal facies in eastern New Mex- 
ico is the Yeso. 

Approximately 400 ft of gray, fine 
grained, sandy dolomite that becomes 
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more sandy westward forms the lower 
portion of the Guadalupe and had been 
named the Glorieta. The Glorieta is 
the lowest unit in the somewhat loosely 
defined San Andres and is at least a 
partial equivalent to the San Angelo 
to the east. The upper portion of the 
San Andres, or the San Andres (re- 
stricted), consists of about 1100 ft of 
fine grained crystalline dolomite. It be- 
becomes finer grained and contains a 
greater percentage of anhydrite and 
fine clastics westward into New 
Mexico. 

The upper portion of the Guadalupe 
is named the Whitehorse group and 
consists of alternating layers of dolo- 
mite, sandstone, shale, and limestone. 
Northward and westward the clastic 
ratio increases as does the percentage 
of evaporites. The Yates, a reddish gray 
sandstone and shale, contains frosted 
quartz grains and is an important and 
readily recognized marker horizon. 

The Ochoa consists largely of evap- 
orites (anhydrite and salt), red shales, 
and minor dolomite layers. It is cus- 
tomary to call the “top of the anhyd- 
rite” rather than the top of the Per- 
mian, as the first anhydrite encountered 
may be as much as 150 ft below the 
top of the Permian. The Ochoa is rep- 
resented by approximately 900 ft of 
sediments. 

Post-Paleozoic. Triassic redbeds oc- 
cur above the Permian throughout the 
area and consist of red shales, siltstones, 
and fine grained sandstones which may 
attain a thickness of around 700 ft. 
They have been divided into Tecovas, 
Santa Rosa, and Chinle formations of 
the Dockum group. 

No Jurassic sediments are known in 
the area. 

Lower Cretaceous sediments con- 
sist of sandstone, limestone, and shale 
that overlie the Triassic from southern 
Bailey County southeastward. Creta- 
ceous rocks crop out around the edges 
of shallow playa basins in Lynn, Lub- 
bock, Lamb, and Bailey counties. 

The Ogallala of Pliocene age blan- 
kets the southern high plains with up 
to 700 ft of poorly consolidated sands, 
clays, and gravels. This portion of the 
Ogallala is perhaps the largest indi- 
vidual underground aquifer known 
today. It supplies irrigation water to an 
area that extends from Amarillo south 
- to Dawson County and from the cap 
rock in Floyd and Crosby counties west 
into New Mexico. Caliche deposits are 
numerous within the Ogallala and form 
the cap rock on the eastern and western 
edges of the high plains. 


Conclusion 
Interpretations of the geologic his- 
tory and structural relationships of the 
Matador arch have been discussed, at 
least briefly, for some time but no com- 
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prehensive work has been published on 
the area. 

One situation that has hindered such 
a study is that district boundaries of 
numerous oil companies have been the 
county lines that are roughly coinci- 
dent with the Matador arch. This is 
particularly noticeable in the terminol- 
ogy of Permian sediments. North of the 
arch the North-Central Texas terms are 
in vogue, whereas south of the arch 
Permian basin terminology is used. As 
we know, it has been difficult to give 
proper attention to fringe areas of a 
district. 
A confusing item has been the termi- 


- nology relating to the structure itself; 


that is whether one is referring to the 
Precambrian, early Paleozoic, or late 
Paleozoic structural features. If one is 
referring to the Precambrian, the Mata- 
dor is a series of peaks or a range of 
mountains; if early Paleozoic time is 
indicated, perhaps it might be called 
an archipelago; and if one is referring 
to the late Paleozoic the structure rep- 
resented is a broad warp or flexure. 

Along the trend of the Matador arch 
there are no wells penetrating the base- 
ment lows indicated on the map, Fig. 6. 
That such lows are present is highly 
suggested by the attitude of upper 
Pennsylvanian and Permian sediments 
in the area and by interpretative geo- 
physical data. Not only are the dips 
reversed on the north and south of the 
structure but peripheral dips of the 
Permian are encountered in several 
area along the trend of the structure. 

Many geologists concur with the 
idea that the structure may be dated as 
early Pennsylvanian, probably Ben- 
dian. The writer believes, however, 
that it had its conception and was a 
definable structural unit in late Pre- 
cambrian time although admitting the 
major movement now apparent 
(amounting to a displacement of at 
least 2500 ft) may have occurred dur- 
ing the late Paleozoic. 

From regional studies it is quite no- 
ticeable that the area of “no Ellenbur- 
ger” is roughly equivalent to the area 
that Flawn had designated the Swisher 
gabbro terrane plus the eastern por- 
tion of the Matador arch (Fig. 7). This 
parallelism does not agree in the area 
of the northernmost extension of the 
Ellenburger in the western part of the 
area in Castro County and in the south- 
eastern area of “no Ellenburger.” The 
boundaries do suggest, however, that 
there is a relationship between the area 
underlain by the Swisher gabbro ter- 
rane and the area where the Ellenbur- 
ger is absent. Perhaps the controlling 
factor may have been the presence of 
a land mass of low relief formed by 
the basic extrusions which constitute 
the gabbro terrane. 

Another somewhat fortuitous rela- 
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tionship exists—if one postulates move- 
ment in Bendian time — where the 
wedge-out limits of the Montoya, Fus- 
selman, and Woodford are found to 
bend westward roughly paralleling the 
trend of the structure. Devionian lime- 
stone has been recognized north of 
the arch in Bailey County but farther 
westward its wedge-out bends south- 
ward to a position roughly coincident 
with the Matador arch trend. 

Although a great deal has beer 
learned about the area during the past 
10 years, many problems remain un- 
solved and have been approached only 
by interpretative studies. Oil shows in 
the Palo Duro basin have kept inter- 
est alive in that area and the sparse 
well control has condemned only a 
minute portion of the area. Many de- 
tailed geologic studies are in progress 
attempting to solve a number of the 
unanswered questions and, I am sure, 
the result will point the way for fur- 
ther exploration programs in the Mata- 
dor arch area. 
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CYPRESS SAND (APPROX. 2.500’) 





FIG. 1. Diagram shows development of the North Smith Mills pool of Kentucky. Three holes have been drilled directionally 
under the river from the Kentucky shore, and four drilled directionally from Diamond Island northward towards Indiana. 


“Off-Shore” Wells on the Ohio River 


THE Carter Oil Company is obtain- 
ing good crude oil production from 
beneath the bed of the Ohio River 
through directional drilling from the 
Kentucky shore and from an island in 
the middle of the river. 

As far as is known, this is the first 
time crude oil production has been ob- 
tained from under a large, navigable 
river through directional drilling. 

Operation is being carried on in the 
North Smith Mills pool of Kentucky, 
near Henderson, and about 15 miles 
southwest of Evansville, Indiana. 
Carter has 21 producing oil wells in the 
pool and one dry hole. Of the pro- 
ducers, 7 are directionally drilled holes, 
3 from the Kentucky shore and 4 from 
Diamond Island, in the middle of the 
river and north from wells on the Ken- 
tucky shore. All 7 are bottomed under 
the river. 

The wells are capable of producing 
between 250 and 300 bbl of .35 to 36 
gravity oil per day and are on the 


*Oil writer for the Tulsa Tribune, Tulsa, 
Oklahoma. 
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- « - mark Carter Diamond Island area production 


A. M. ROWLEY* 


pump. Wells on the Kentucky shore 
are connected to the pipe line gathering 
system in the pool. Production from 
wells on the island is barged to the 
Kentucky shore and picked up there 
by the pipe line gathering system. 

The oil-bearing horizon, called the 
Cypress sand, is found at a depth of 
generally 2500 ft, less in some places 
under the Ohio River bed. It extends 
under the river bed north from the 
Kentucky shore, also under Diamond 
Island, and to the north, under the 
river bed between the island and the 
Indiana shore. 

One of Carter’s directional wells was 
drilled on the north shore of the island 
and curved towards the Indiana shore 
and bottomed under the river bed be- 
tween the island and the Indiana shore. 
It was a producer with an average daily 
output about the same as the other wells 
drilled in the pool. 

Carter started its drilling campaign 
in the pool late last year. Its first well 


FIG. 2. Typical sub-structure on Diamond 
Island. This one is 27 ft high— believed 
to be the highest operated by Carter Oil 
Company. 
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was located about one-half mile south 
of the Ohio River in Kentucky. It kept 
extending the pool to the north until it 
drilled a well practically on the south 
bank of the river. 

Wells in this area were drilled from 
substructures rising 20 ft above surface 
ground because of floods which inun- 
dated the territory every year. Wells 
drilled on the island have substruc- 
tures as high as 27 ft. 

When producing wells were com- 
pleted on the river bank, Carter moved 
over to Diamond Island and drilled a 
well straight down along the south side 
of the island. It was a producer of 300 
bbl a day from the Cypress sand. 

Carter then decided to drill a direc- 
tional hole from the Kentucky shore, 
curving it to the north and bottoming 
it under the river between the Ken- 
tucky shore and the island. This well, 
the No. 10 Waller, was drilled from an 
extension of the same substructure 


































FIG. 3. Looking from the floor of a sub- 
structure 27 ft above Diamond Island. 











from which a straight hole, No. 8 
Waller, had been drilled. 

No. 10 Waller was drilled 400 ft 
straight down and then a whipstock 
was set to curve the hole to the north. 
After 14 whipstocks had been set, No. 
10 Waller was bottomed under the bed 
of the river, in the Cypress sand, at a 
total depth of 2502 ft and a vertical 
depth of 2348 ft. It was bottomed 718 
ft north and 63 ft east from the exact 
spot on the river bank from where 
drilling started. On initial test, it made 
224 bbl of oil, without any water, in 
24 hours. 

The Ohio River at this point is 
three-quarters of a mile wide. Diamond 
Island is three miles long, east and west, 
with the west end coming to a point. 
Drilling has been done on this part of 
the island, to a point where the is- 
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FIG. 4. Temporary tanks on Diamond Island which will be mounted on the sub-structure 
at left. Oil from island is hauled by barge to the Kentucky shore where it is picked up 


by the pool gathering line. 


land is about one-third mile wide. 

The North Smith Mills pool is about 
one and one-half miles long, north and 
south, and about three-quarters of a 
mile wide, east and west. 

The United States Corps of Engi- 
neers controls operations on the Ohio 
River as it is a navigable stream. The 
engineers must approve the route of any 


barge line between the Kentucky shore 
and the island, or any pipe line that 
may be built under the river between 
the Kentucky shore and Diamond 
Island. 

All wells in the pool are drilled by 
rotary to near the top of the sand, 
from which point they are completed 
with spudder or cable tool. kek 
























FIG. 5. Two pumping units mounted on a single sub-structure. Well on the left is straight, 
the one on the right is the whipstocked No. 10 Waller. 
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FIG. 1. Filtrate density less than connate water density. Time zero: Beginning of invasion. (Times shown are merely illustrative.) 


A STUDY 





Filtrate Invasion in 
Highly Permeable Sands 








Depth of invasion often appears 
less in base than in upper por- 
tion of highly permeable sands. 
Conclusion is that filtrates rise in 
sand after passing filter cake 


barrier at hole wall. 


H. G. DOLL 


Ir has often been observed in salt- 
water bearing sands of high permeabil- 
ity that the depth of invasion by mud 
filtrate is quite small near the bottem 
boundaries of the beds, whereas the 
top parts of the beds are deeply pene- 
trated. This feature was brought to 
light by the resistivity logs, in which 
the shallow investigation curve (short 
normal) gives the same very low read- 
ings as the deep investigation curves 
(long normal and/or lateral) over the 
lower part of the beds, and an appre- 
ciably higher reading over the upper 
part. 

Further evidence isprovided by the 
micrologs, which show respectively 
negative and positive separations op- 
posite the lower and the upper portions 
of the beds. Examples of this behavior 
are exhibited in Figs. 12 and 13. 

This observation has suggested the 
idea that, in this kind of formation, 
after the mud filtrate has been forced 
ihrough the mud cake, it does not flow 
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horizontally into the formation, but 
has a tendency to rise. 

The mud filtrate is most often much 
less saline than the interstitial water 
originally located in the pores and its 
density is therefore appreciably small- 
er. As a result of this difference in 
densities, the mud filtrate is submitted 
to an ascensional force. Its velocity is 
the resultant of two components: One 
vertical (upward) component, caused 
by the ascensional force, and one hori- 
zontal (radial) component, due to the 
rate of filtration. 

Considering a permeable bed, 
bounded by impervious formations, 
and thick enough that the upward 
movement of mud filtrate in the lower 


part of the bed is not affected too_ 


much by the presence of the upper im- 
pervious boundary, the vertical com- 
ponent of filtrate velocity in the lower 
part is essentially proportional to the 
ascensional force and to the vertical 
permeability of the formation. So, 
when this latter is great, the vertical 
component may be substantially larger 











than the horizontal component, which 
itself is comparatively small because 
the sealing properties of the mud cake 
limit the rate at which filtrate can enter 
the formation from the hole. Actually, 
as will be shown in more detail in the 
Appendix, a value of the order of 2 
ft per day seems a reasonable figure 
for the vertical component in high per- 
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FIG. 2. Schematic view of horizontal cross 
section of laboratory model. 
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meability formations, with the usual 
differences between mud filtrate and 
connate water densities, whereas the 
horizontal component of filtrate veloc- 
ity radially out from the hole wall is 
known to be of the order of a few 
inches per day at the most. 

Consequently, in the lower part of 
the formation, the mud filtrate rises 
obliquely from the wall of the hole, 
and the invasion is shallow; in the 
upper part, the mud filtrate accumu- 
lates below the upper boundary, and 
the invasion is deep. By analogy with 
the displacement of the fluids con- 
tained in a vessel under the action of 
temperature differences, this ascen- 
sional movement of mud filtrate will 
be called a “convection current.” 

The invasion process in a permeable, 
homogeneous and _salt-water-bearing 
bed, bounded by impervious forma- 
tions, is shown schematically on Fig. 1. 

In tracing the figure, it has been 
assumed that there is no transition zone 
between the invaded and non-invaded 
parts of the bed, which means that the 
diffusion from connate water into fil- 
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trate can be taken as negligible. It has 
been furthermore assumed that the 
drilling speed is so great with respect 
to the speed of filtration that invasion 
begins substantially at the same time 
throughout the whole permeable for- 
mation. The time of the beginning of 
invasion will be taken as time “zero” 
in the following discussion. 

Shortly after time zero, say a few 
hours, the surface separating the in- 
vaded and the non-invaded zones, 
which will be referred to in the follow- 
ing as the “invasion front,” is still quite 
close to the wall of the hole, and its 
shape, as indicated in Fig. la by the 
line ABCD, includes a central vertical 
section BC*. As the invasion front 
moves forward the vertical portion 
shrinks, as shown for example by the 
curve A,B,C,D, of Fig. 1b, represent- 
ing the conditions existing on the third 
day after time zero. Still later, for ex- 
ample on the 10th day, all the filtrate 
that had penetrated the bed at time 





*To simplify the wording, terms like ABCD, 
which designate the intersection of a surface of 
revolution with the plane of the figure, are used 
in this article to denote the surface itself. 


zero has had time to reach the top 
boundary. At that time the invasion 
front no longer contains a vertical sec- 
tion, but has assumed the shape quali- 
tatively shown by curve A,B,D, in 
Fig. Ic. 

Furthermore, the rate of filtration, 
and hence the radial component of 
filtrate velocity, decreases progressively 
with time as the mud cake becomes 
thicker, whereas. the vertical compo- 
nent should be constant with respect 
to time and to space (see Appendix). 
The result is that the direction of the 
lines of flow have a tendency to come 
closer and closer with time to the ver- 
tical. The invasion front therefore 
moves forward for several days after 
time zero until a maximum extension 
of invasion is attained, (for example. 
until the 10th day, as shown in Fig. Ic), 
and then, in the lower part of the bed, 
it recedes progressively, whereas in the 
upper part it continues to expand be- 
low the upper boundary (Fig. Id- 
curve A,B,D,: 25th day). 

This qualitative description will be 
elaborated by the results of laboratory 
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A hook-up using Bethlehem’s M-810 
can log a lot of footage in a day. This 
has been proved many times since the M-810 
was introduced more than a year ago. Careful com- 
parisons have shown that there is no finer rig built in 
the medium-heavy drilling class. 

The M-810 is soundly engineered to combine all 
the features needed for speed and durability. Features 
that keep it in action so that the job can be pushed 
ahead fast. 

Here, for example, is a rig with tremendous clutch 
capacity (low-speed drum clutch, 102,000 ft-lb). 
It is equipped with extra-powerful 52-in. brakes. 
It can be furnished with two- or three-engine drive 
having single or double pump drive, the pump drive 
being Airflex-clutch-controlled. Engine compound 
and drawworks transmission clutches are of disen- 
gaging spline type; master and high- and low-speed 
drum-drive clutches are air-actuated friction type. 

You have your choice of mechanical drive, fluid 


MI makes hole fast 


BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla, 
West Coast Headquarters: Los Angeles, Calif. 
Export Distributor: Bethlehem Steel Export Corporation 
25 Broadway, New York, N. Y. 


wei 





coupling, or torque-converter—whichever suits your 
needs. 

And don’t overlook this very good point: the 
M-810 is an easy rig to move, for the engine com- 
pound is sectionalized, and the overall width of the 
drawworks is well within required road limits. 

Our engineers would like to tell you more about 
this powerful rig. Then, if you’d like to see it in 
action, a trip to the field can easily be arranged. 


Optional Feature 


Whenever desired, the M-810 can be furnished with 
an upper drum to facilitate coring and bailing work. 












FIGS. 4, 5, and 6. Invasion process in 
homogeneous formation of 4500 darcies. 


FIGS. 7, 8, 9,.and 10. Invasion process in 
permeable formation (4500 darcies) in- 
cluding a less permeable section (230 
darcies). 


(The pointer at bottom indicates depth 
° of uniform invasion.) 


FIG. 10. 









AMERICAN IRON 


Cyan Cushion 


VALVES & SEATS 


A radically new concept in 
slush pump Valve and Seat de- 
sign .. . unique in the respect 
that it answers the urgent need 
for a slush pump valve and 
seat which will perform satis- 
factorily under extremely high 



















pump pressures... as well as 
pressures encountered under 
ordinary pumping conditions. 


RYDRAULIC 
CUSHION 
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ACTION ~* 





This new design is named from the hydraulic cushion action. which results when 
the mud trapped in the cylindrical mud chamber of the valve is forced down and 
around the outside of the mushroom top of the valve seat on the downward stroke. 
The hydraulic cushion action of the Hydra-Cushion Valve and Seat functions 
exactly in the same manner as a hydraulic shock absorber, in cushioning the 
impact of the valve on the seat. 

Hydra-Cushion Valves and Seats also incorporate many of the outstanding design 
features of the regular American Iron slush pump valve and seat... such as the 
three-web seat, for maximum fluid passage, without increase in fluid velocity ... 
and the specially designed compound 808 insert, which outlasts other inserts on the 
market today! 

Hydra-Cushion Valves and Seats last longer because they provide more support 
of valve on seat than any other valve seat in operation today. 
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tests and of mathematical computa- 
tions to be explained hereafter. 


Laboratory Experiments 

Procedure. The invasion process in 
highly permeable formations was 
studied by means of a laboratory 
model, consisting essentially of a cham- 
ber that could allow radial invasion. 
To this end, the model approximated a 
“pie-shaped” sector cut from a cylin- 
der, as shown in Fig. 2. To represent 
the mud cake use was made of a metal 
strip closing the narrow edge of the 
“pie-shaped” cavity. This strip was per- 
forated with many evenly distributed 
capillary apertures through which 
“mud filtrate” could be forced into the 
“formation.” The permeable formation 
was made of spherical glass beads of 
uniform diameter. In order to make 
possible free radial invasion the outer 
periphery of the model was terminated 
by a screen, which served as a uni- 
formly distributed sink for the flow of 
fluids (Fig. 3). The top and bottom 
boundaries of the pie-shaped box rep- 
resented impervious beds above and 
below the glass bead formation. 

The permeabilities of the mud cake 
and of the formations were chosen 
quite large, at least one thousand times 
larger than in usual field conditions. 
This was done because it was difficult 
to build a simulated “mud cake” with 
a low enough permeability. Also, for 
lower permeabilities the time required 
for the phenomenon to develop in the 
laboratory would have been excessive. 
In fact, the time in the laboratory 
tests was counted in minutes, whereas 
in actual conditions it is a matter of 
days. 
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One plane face of the model was 
transparent, which enabled the record- 
ing of the evolution of the phenomenon 
by means of photographs taken at 
proper intervals of time. To this end, 
and also to facilitate the visual inspec- 
tion of the experiment, a special dye 
(potassium permanganate) was used 
to color the filtrate water. 

The pressure needed to cause the 
flow of the filtrate into the invasion 
chamber was provided by a water col- 
umn, the hydrostatic head of which 
could be varied at will. It was verified 
that the rate of flow of the filtrate into 
the chamber was proportional to this 
pressure, as measured by a mercury 
manometer connected at the lower in- 
let of the simulated mud cake. 

A dial, the reading of which was 
proportional to the pressure on the fil- 
trate, is shown in the accompanying 
photographs to indicate the “relative 
rate of flow.” 

In all experiments, the specific gravi- 
ties of the connate water and of the 
filtrate were respectively 1.04 and 1. 

Results. Figs. 4, 5, and 6 illustrate 
the case of a homogeneous formation, 
with a permeability of 4500 darcies. 

On each photograph, the pointer at 
the bottom of the frame indicates the 
depth of uniform invasion, i.e. the 
depth to which invasion would have 
extended in the same time, were it not 
for the convection currents. 

The times after the beginning of 
invasion are shown on the clock: Each 
minute of time elapsed corresponds to 
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FIG. 11. Computation of shape of invasion 
front in salt water bearing sand of high 
porosity (upper boundary at great dis- 
tance). 


about 3 days for a formation with a 
usual permeability of 1000 md (1 
darcy). 

In Fig. 4, invasion is just beginning, 
and the invasion front is substantially 
vertical between altitudes 10 and 50. 
The distance of this vertical front from 
the wall of the hole is substantially 
equal to the depth of uniform inva- 
sion, as shown by the pointer (except 
for some diffusion). 

Fig. 5 shows the invasion front, six 
minutes after the beginning of inva- 
sion (18 days for a 1000-md forma- 
tion). As the rate of invasion has been 
kept constant, an equilibrium position 
has been established. In the lower part, 
the depth of invasion is much smaller 
than would be in case of uniform pene- 
tration, as is clearly shown by the posi- 
tion of the pointer. Above altitude 37 
the filtrate has accumulated, and the 
invasion is quite deep. Between alti- 
tudes of about 25 and 35, the photo- 
graph shows a portion that looks ap- 
proximately vertical: this is likely to 
be caused by some lack of homo- 
geneity in the glass bead formation. 

Fig. 6 shows the situation after 9 
minutes (equivalent to 27 days for 1000 
md). In the meantime, the rate of in- 
vasion had been reduced (the relative 
flow of rate, shown by the meter, reads 
3 instead of 14, as in the previous 
views). As could be expected, a reces- 
sion of the invasion front, with respect 
to its position in Fig. 4, is noticeable. 

Further experiments were made to 
investigate the effect of variations of 
permeability within a bed. 

To illustrate the results, Figs. 7, 8, 
9, and 10 show the evolution of the 
phenomenon in a model containing a 
permeable bed, 4500 darcies divided 
by a horizontal section with a lower 
permeability (230 darcies). 

In Fig. 7, just after the beginning 
of the invasion, mud filtrate shows a 
tendency to accumulate underneath 
the boundary between the lower more 
permeable portion and the less per- 
meable section. The same tendency is 
observed also near the top boundary 
of the model. 

Fig. 8 shows the invasion after 4 
minutes (12 days for 1000 md). Some 
vertical channeling is visible within the 
intermediate section. 

After 12 minutes (36 days), the 
channeled filtrate has extended into the 
upper more permeable part of the bed 
(Fig. 9). 

Finally, as the rate of filtration has 
been kept constant, an equilibrium 
position is practically reached after 26 
minutes (i.e. 78 days), as shown in 
Fig. 10. The invasion appears to be 
very shallow throughout most of the 
lower permeable part of the bed, then 
an abrupt increase occurs near and 
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below the lower boundary of the less 
permeable section. From this level the 
invasion remains approximately at the 
same depth, and then increases again 
near the top boundary of the upper 
permeable part of the bed. 

Of course, in the upper half of the 
model, the invasion front is not clearly 
defined because of the influence of 
channeling. The invaded zone actually 
does not contain only mud filtrate, but 
a mixture of filtrate and connate water. 

The experiment seems to show that 
when a high permeability bed includes 
a section with a lower permeability, a 
regime of convection currents builds 
up such that the invasion is shallow 
only below the less permeable section. 


Computations 

The shape of the invaded front can 
be computed approximately for the 
lower portion of a homogeneous per- 
meable bed again supposed to be thick 
enough that the presence of the imper- 
vious upper boundary has a negligible 
influence on the circulation of the fluids 
in the lower part. 

Fig. 11 represents the vertical cross- 
section of the lower part of such a per- 
meable bed. In this figure, the vertical 
distances, z, are measured from the 
lower boundary AP, and the horizon- 
tal distances, x, are measured from the 
axis 0 0’ of the bore hole. 

Considering a certain point M of 
altitude AH = z on the invasion front, 
the computations were made supposing 
that all the mud filtrate, which had 
crossed the wall between A and H at 
time zero, has already ascended above 
the level of M. In other words, the 
vertical portion of the invasion front 
(such as A,B, in Fig. 1 b for example), 
if any such still exists, has, at the time 
being considered, passed above M. On 
Fig. 11, such a vertical position is 
shown in BC. 

The volume of filtrate flowing across 
the horizontal plane through point M 
between times t and t-+ dt, is equal 
to +(x? — r*) v, ¢ dt, r being the radius 
of the hole, ¢ the porosity, and v, the 
vertical velocity, which, in a homo- 
geneous bed, is constant with respect 
to space and to time. The volume of fil- 
trate that crosses the wall of the hole 
in the section between the bottom of 
the bed and the level of point M (sec- 
tion AH with AH = z), between the 
same times t and t-+ dt, is equal to 
2>1Z V, @ dt, where v, is the radial ve- 
locity at the wall of the hole (v,, at a 
given time, can be taken as being sub- 
Stantially constant). 

if it is assumed further that v, is 
constant with time, the portion.AMB 
of the invasion front is at an equilib- 
riim position, and these two volumes 
must be equal. It follows: 
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a(x? — r*) v, pb dt = 2ntz v, ¢ dt 


(1) 


Hence: 


x= Qaz—t + 42 
v, - - @ 


Equation (2) shows that the shape 
of the invasion front over section AMB 
is a paraboloid of revolution around 
the axis of the hole.* 

In fact, the radial velocity v, is not 
constant, but decreases progressively 
with time as the mud cake thickness 
increases. Accordingly, x decreases 
also with time. In other words, at any 
given level HM in a bed, the invasion 
front recedes toward the hole after the 
instant when the filtrate that had pene- 
trated at level A at time zero has risen 
to level M**. Up to that time, M had 
been in a vertical part of the front, 
moving out from the hole. The evolu- 
tion of the invasion front at any level 
in the lower part of a bed is therefore 
first a progression, then a recession. 
The higher the level, the later the re- 
cession starts, and this up to a distance 
sufficiently near the top boundary, 
where filtrate accumulates and where 
the depth of invasion continues to in- 
crease without limit. 

If filtration stops completely, all the 
filtrate eventually will gather along the 
upper boundary and the invaded con- 
dition will disappear elsewhere in the 


bed. 





Field Examples 

In addition to their possible interest 
in drilling and production practice, the 
above concepts account for the be- 
havior of electrical logs in salt-water- 
bearing sands of high permeability. 

Fig. 12 shows the conventional ES, 
microlog, and section gage recorded 
over a sequence of sands, shales, and 
thin tight streaks. The sands have a 
high permeability and are all salt- 
water-bearing. The drilling mud is ap- 
preciably fresher than the connate 
water. 

Section A will be examined in detail 
as an example. This section can be di- 
vided into two parts, a and b, accord- 





*Curve AMB is a line of flow, and, accord- 
ingly, the filtrate velocity at points along AMB 
is tangent to this curve. It is thus possible to 
write for points along AMB: 


; oe) 

ox og Vx 
vx being the radial velocity at each point along 
AMB, which in turn is related to vr through: 


= 2. 
— 2 
Hence: 
Oz , Veen 
ox ey vrr 


Integrating this equation leads again to 
equation (2). 

**The slope of the tangent to curve AMB at 
point A is v:/vr; this shows that, at the bot- 
tom of the bed, the tangent to the curve ap- 
proaches the vertical with time, or, in other 
words, that the invasion front approaches the 
wall of the hole. 
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a 12, Example showing effect of convection currents in salt water bearing sands of 
igh permeability: Shallow invasion at bottom and deep invasion at top. 


ing to the resistivity curves and the 
microlog. 

In sub-section a, both short and long 
normal curves track practically t o- 
gether; which is indicative of a very 
shallow invasion. On the other hand, 


_the microlog shows a negative separa- 


tion. In a permeable bed of low re- 
sistivity, this means that R,,, resistivity 
of the formation close to and behind 
the wall of the hole, is smaller than 
Rie» the resistivity of the mud cake. If 
the depth of invasion were at least 


equal to the average radius of investi-. 


gation of the microlog (i.e. about 3-in. 
from the wall), R,, would be approxi- 
mately equal to the mud filtrate resis- 
tivity multiplied by the formation fac- 
tor, 1.e. would be greater than R,,,., and 
a positive separation would be ob- 
served. The fact that R,, is smaller 
than R,,, is due to the presence of the 
uncontaminated zone, whose resistivity 


is very low (0.4 ohmmeter, according 
to the normal curves), within the 
radius of investigation of the microlog, 
Le. at very close distance from the 
wall. The negative separation observed 
on the microlog therefore confirms 


that the invasion is very shallow in this . 


sub-section. 

In sub-section b, just below the tight 
adjacent bed, the greater values re- 
corded on both curves indicate a deep- 
er invasion. This is confirmed by the 
higher values and the positive separa- 
tion observed on the microlog. 

The SP curve and the microlog 
show that the bed is not homogeneous 
and contains variable amounts of shale 
(although the variations on the micro- 
log curves may correspond partly to 
changes in mud cake thickness). It ap- 
pears that, despite the presence of in- 
terstitial shale, the vertical permeabil- 
ity of the bed is nevertheless great 


THE PETROLEUM ENGINEER, January, 1955 




















f 























Run I 


Normal AM=1I6" 


Normal 


Amplified Normal AM=I6" 


MicroLog 









AM= 64" Micronormal 





=~ 4 Mostly Sholes 


Sand 


and deep invasion at top. 


enough for the convection currents to 
be appreciable. . 

Similar considerations apply to the 
other permeable sections. The feature 
is slightly different in bed B. The lower 
part, with shallow invasion, is clearly 
differentiated from the upper part, with 
deep invasion; however, in the lower 
part, the short normal curve stays 
higher than the long normal, which 
shows that the invasion is not so shal- 
low as in the case of bed A, section a, 
for example. Correspondingly, the sep- 
aration between microlog curves, in- 
stead of being negative, is slightly posi- 
tive. 

The section gage log indirectly con- 
firms the existence of convection cur- 
rents. Considering each individual 
sand, the log shows that the mud cake 
thickness has no tendency to increase 
from the bottom to the top. This indi- 
cates that the rate of filtration should 
be substantially the same at all levels 
of the same bed. As the porosity is 
known to be constant on the average, 
the depth of invasion would be also the 
same, if there were no convection cur- 
rents. 

Fig. 13 is another example of a sim- 
ilar sequence of formations. The point 
of interest is that the microlog was 
recorded twice: In run I, at the same 
time as the conventional log; in run II, 
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FIG. 13. Example showing effect of convection currents in salt water bearing sands of high permeability: shallow invasion at botton 





four days later. The comparison of the 
amplified short normal curve and of the 
microlog run I again shows the effect 
of the convection currents on the be- 
havior of the invaded zone. Further- 
more, on microlog run II, the ampli- 
tudes of the negative separations and 
their vertical extensions are more ac- 
centuated than in run I, whereas the 
sections with positive separations are 
narrower. This shows that the invasion 
front receded between run I and run 
II, except at a very close distance be- 
low the upper boundaries where filtrate 
continued to accumulate. 


Case of Oil Bearing Formations 

The mathematical analysis of the 
problem of invasion in case of oil bear- 
ing formations seem to be very in- 
volved. The problem, accordingly, was 
studied only in the laboratory, and 
with simple equipment. The model con- 
sisted of two identical burettes filled 
with glass beads and water of 1.04 spe- 
cific gravity. Oil was poured into the 
burettes from above until about one- 
half the formation was oil invaded. 
Then dyed filtrate water of 1.00 spe- 
cific gravity was introduced in each 
system through a glass tube. In one 
burette the tube outlet was in the oil- 
bearing portion above the oil-water 
interface, in the other burette the tube 
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_ Bit Size 9%" 
Rm = 1.0 ot 155°F 





outlet was in the water portion. 

It was found, in the first case, that 
the fresh filtrate water sank through 
the oil to the oil-water interface and 
floated on the top of the salty forma- 
tion water without appreciable mixing. 
In the second case, the fresh water rose 
through the salty water up to the oil- 
water interface and concentrated at 
this level, with some mixing between 
the fresh and salty water. 

This experiment suggests the idea 
that in a high permeability formation 
supposed substantially homogeneous, 
which is oil-bearing at the top and 
salt-water-bearing at the bottom, the 
mud filtrate would tend to flow down- 
ward in the oil-bearing part and up- 
ward in the water-bearing part. This 
process would create a zone of deep 
invasion near the oil-water level, 
whereas invasion would be shallower 
everywhere else. 

The conditions of the laboratory ex- 
periments, however, were so different 
from the actual conditions prevailing 
in the formations that the above sug- 
gestion should be considered with great 
caution. It is certain, in particular, that 
the permeability of the formation in 
the laboratory model was enormous in 
comparison with the highest permeabil- 
ities encountered in practice. Although 
this circumstance was acceptable for 
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the investigation of water-bearing for- 
mations, it may give a completely false 
representation of the actual phenome- 
non in the case of oil-bearing forma- 
tions, if only because the effect of 
capillary forces was practically negli- 
gible in the laboratory model. 

On the other hand, it has been dif- 
ficult thus far to find definite experi- 
mental evidence of the phenomenon 
on actual electrical logs. The deep in- 
vasion zone, if such really exists at the 
oil-water contact, would have a limited 
vertical extension and, with the pres- 
ent measuring devices, could not be 
easily differentiated from the oil-bear- 
ing zone. Furthermore, to ascertain 
from the electrical logs available at 
present whether invasion is shallow or 
deep is generally difficult, and even im- 
possible in oil-bearing sections, because 
the values of R,, and R, are not very 
different. 

An example is shown, nevertheless, 
in Fig. 14, which seems to confirm the 
assumption that filtrate accumulates 
near the oil-water contact. The log was 
run in a thick, fairly homogeneous, 
high permeability sand (porosity about 
30 per cent and vertical permeability 
about 1000 md). The resistivity of the 
mud was 0.4 at 89 F, much higher than 
that of the connate water, which was 
known to be quite salty. 

The invasion is extremely shallow 
over the interval AB where low read- 
ings are observed on the two normal 
curves (about 0.5 ohms). The upper 
section CD is known as oil-bearing, 
and corresponds to high resistivity 
values on both curves (10-15 ohms). 
In the transition zone BC, intermediate 
resistivities are observed, with the short 
normal reading higher than the long 
normal. It does not seem that the transi- 
tion is caused by a progressive decrease 
of water saturation, corresponding to 
a progressive increase of R,, since for 
so high a permeability the oil-water 
contact should be sharp. The possibil- 
ity of lithologic variations is also ex- 
cluded, according to what is known 
about the formation. As the filtrate is 
more resistive than the connate water, 
it is therefore likely that the feature 
observed in zone BC corresponds to a 
progressive increase of the depth of the 
invaded zone, as a result of convection 
currents, below the oil-water contact. 

Whether the invasion is deep or 
shallow in the oil-bearing zone is dif- 
ficult to decide from the logs. 

The use of new methods such as 
laterolog and induction log, which have 
a better resolving power and which 
furthermore should permit the evalua- 
tion of the depth of invasion, perhaps 
will provide some more accurate data 
on this phenomenon in oil-bearing for- 
mations. 
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FIG. 14. Invasion in thick high permeability sand, oil bearing on top, salt water bearing 
at bottom. Porosity: about 30 per cent. Vertical permeability: about 100 md. 


It is actually easier for water to flow 
through a porous diaphragm when this 
diaphragm is completely filled with 
water than when it is filled with both 
oil and water, all other conditions be- 
ing the same. In the latter case, the 
water has to displace the oil and its 
movement is responsive to the effec- 
tive permeability of the diaphragm to 
oil, which, of course, is smaller than 
the single-phase permeability to water, 
and to the viscosity of the oil, which 
generally is greater than the viscosity 
of water. 

Accordingly, when mud filtrate pene- 
trates into a formation that is oil- 
bearing at top and water-bearing at 
bottom, it may find a greater resistance 
to flow radially across the oil-bearing 
pores, than when it descends toward 
the water table. This consideration 
would support the hypothesis that mud 
filtrate tends to flow downward in the 
oil-bearing part of a permeable bed. It 
would even seem that this tendency 
should prevail whatever the permea- 
bility of the bed. 

All this, of course, is merely specu- 
lative and has not been checked by any 


experiment or theoretical analysis. 


Conclusion 

1.. The hypothesis has been ad- 
vanced that in salt-water-bearing sands 
of high permeability, drilled through 
with comparatively fresh mud, convec- 
tion currents occur due to the differ- 
ence in density between mud filtrate 
and connate water. The effect of these 
convection currents is to drive mud fil- 
trate toward the upper boundary of the 
bed, so that the invasion is shallow in 
the lower part and deep in the upper 
part. 

2. Corresponding laboratory tests 
have been described, and a computa- 
tion of the phenomenon discussed. It 
has been shown that both studies con- 
firm the above hypothesis, and also pro- 
vide data on the shape of the invasion 
front, and on its evolution with time. 

3. It has been shown that the con- 
cept of convection currents accounts 
for the behavior of the electrical logs 
run in the formations in question. 

4. The investigation of the case of 
permeable beds containing oil at top 
and salt-water at bottom is still very 
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WE HAVE HESITATED TO SUGGEST... 


that an oil well might 


need a downwell compressor instead 


of a downwell pump. Wi 


but we have become increasingly aware of 
the limitations of a single acting displace- 
ment pump for wells that must produce many 
thousand cubic feet of gas along with the 
daily production of oil. Solution... 


For once, the long, slim shape required of a 
downwell pump worked to our advantage. We 
simply replaced the pull rod with a long hol- 
low polished rod, and terminated the top of 
the pump barrel with a short packoff barre! 
closely fitted to the hollow rod. Then by 
adding an extra traveling valve to contro! 
the fluid flow through the hollow rod, we had 
the hybrid we were after—a compounded 
pump that would act as a two stage com- 
pressor on gassy fluids. 


The combination achieved some interesting 
results. With the top of the plunger protected 
from the high pressure fluid in the tubing, 
the pump couldn’t pound fluid. The fluid load 
on the hollow polished rod did the necessary 
work of compressing the gas and transferring 
the fluid from the pump barrel to the 
annular chamber on the downstroke, 
and in addition it kept the rods in 
tension. 


We could go on — lower load range on 
the rods meaning lower torque on the 
unit gear box and less horsepower from the 
prime mover. No more gas lock meaning more 
uniform production, less destructive heat 
converted in the pump. But we suggest if 
you are interested in more efficient opera- 
tion than you can obtain from a conventional 
pump in gassy or foamy wells that you get in 
touch with your Oilmaster representative and 
learn all about the 


oilmasier 


RATIO-COMPOUND 
PUMP 


Patents Applied For 


ainO ice and Plant, Los Nietos, Calif. + Dist. by the National Supply Co., Pittsburgh, Pa. Export: The National Supply Co., Inc., 
i ‘vision, 600 Fifth Avenue, New York + Co-Distributors: Berry Supply Store, Beacon Supply Co., Industrial Supply Co. 
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insure with Hydro-Test 


It is doubly important that you pre- 
vent tubing failures with Hydro-Test 
when running a parallel string. Hydro- 
Test checks your tubing, threads, 
couplings and the body of the pipe 
under hydrostatic pressure, in made- 
up position, while tubing is being run 
in the well. Both the 2% inch and 14% 
inch tubing is tested alternately as the 
stands are made up. 


Compare this simple, positive, inex- 
pensive and speedy method of check- 
ing tubing at the well with any other 
..-or against the time and cost of 
pulling a parallel string. 


Only Hydro-Test gives you positive 
proof that the entire string is leak- 
proof, stand by stand, as it is run in 
the well. Whether you are running 
single, parallel, or triple strings — 
call for Hydro-Test and be sure. 


SERVICE DEPOTS 


LONG BEACH 

Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA 

G & O Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: MI 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON 

Hydra-Test, Inc. Phones: OL 1811, MI 9-2206 

Units available from Kilgore & Alice, Tex. & 

Lafayette, La. 

ODESSA 

Hydro-Test of West Texas: Phone: 6-4182 

Branches: Hobbs, New Mexico: Phone: 35718 

Levelland, Texas: Phone: 1356 

WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 






HYDRO-TEST, INC. 
1905 EAST 27th STREET, LONG BEACH 6, CALIF. 
PHONE: 404-466 
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incomplete. It is, nevertheless, sug- 
gested that mud filtrate flows down- 
ward in the oil-bearing part and upward 
in the water-bearing part, thus accumu- 
lating around the oil-water contact. 


APPENDIX 
Vertical Component of Mud 
Filtrate Velocity 

Briefly stated, the theory is that after 
the filtrate penetrates the mud cake 
sheath it acquires a vertical velocity 
v, due to the difference’ between the 
specific gravities of the filtrate and for- 
mation waters. The vertical velocity 
can be evaluated from Darcy’s law: 

At a point of altitude z, the volume 
of fluid in cubic centimeters flowing in 
the vertical direction across 1 square 
centimeter of cross-sectional area per 
second is v, , ¢ being the porosity. 

Hence: 


ke | Op 
pp On 


y,=— 


Where: 
k, = permeability in the vertical di- 
rection in darcies, 
p = viscosity of the fluid in centi- 
poises, and 
p = pressure in atmospheres 
Using practical units, the vertical 
components will thus be given by the 
equation: 


(pw — pmf) k, 
pu 


This equations shows that the verti- 
cal velocity is independent of time, and 
is constant everywhere in a homoge- 
neous formation. 

Taking the following numerical 
values: 





v, (feet-day) = 2.74 


Porosity ¢ = 0.25, 

pw — pmf = 0.05 (this corresponds 
to a salt content in the connate water 
exceeding that in the filtrate by about 
100,000 ppm, which is a usual case), 

Temperature: 200 F, which gives for 
ps Viscosity of water, a value of about 
0.30 centipoises, 

The value found for the vertical 
component would be about 2 ft per day 
if k, = 1000 md. 
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With continually 
~ rising labor and invest- 
ment costs, economy of 
operation is of para- 
- mount importance in 
producing wells with 
decreasing oil-water 
ratios. 











Reda pumps are 
given consideration as 
original or replacement equipment 
because of their known performance 
in producing fluid at a lower cost per 
barrel, thus often extending the ulti- 
mate economic life of wells. 





Improved engineering and design 
have increased operating life. In- 
creased operating life means lower 
labor cost per barrel, lower invest- 
ment cost per barrel, lower mainte- 
nance cost per barrel: lower cost per 
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While drilling near Bay City, Texas, an operator en- 
countered a high pressure salt water flow that caused the 
mud to become very thick and gas-cut. Weight material 
was added but with little success—the well soon blew out. 

For three days, the operator tried to weight up properly, 
but due to the frothy, flocculated condition, he could not 
balance the force for fear the overburden pressure would 
be exceeded and circulation would be lost. This is another 
serious problem in this area. 


SOLUTION 


A phone call—in a few hours: 
A Salt Water Control, Inc., Total Mud D-Gasser was 
treating all the mud from the well, completely removing 
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How this mud D-Gasser saved the day 
for a Gulf Coast Operator* 





entrained gas responsible for the frothy mud. The mud was 


soon returned to normal condition, the well was brought 
under control and drilling resumed. 

The operator could then control the mud weight to 
few tenths of a pound, and the danger of entrained gas was 
gone. The operator figures the total rental on the D-Gasse1 
was more than saved the first day it was in use. 

When you have or expect to have a serious gas problem 
like the one described here, we can help you quickly—just 
phone us. We have handled similar problems on over 300 
risky holes in the last two years! 

Write us for field results and descriptive information 
The Total Mud D-Gasser is for rent or lease, only. 


SALT WATER CONTROL, INC. 


(A SID RICHARDSON DEVELOPMENT COMPANY) 
1211 Fort Worth National Bank Building 
BRANCH PHONES IN FOLLOWING CITIES: 


Phone: Fannin 4375 Fort Worth, Texas 


HOUSTON CORPUS CHRISTI KERMIT 
MO-2246 527288 3220 
PR-0412 46973 
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E. H. CLARK, JR. 


As early as 1934, Cannon’ began the 
publication of work on the importance 
of pipe movement, and during subse- 
quent years a number of eminent re- 
searchers have contributed additional 
data on this subject. 

As a result of their leadership, our 
ability to measure mud properties and 
hole conditions has advanced to the 
point where prediction of bottom-hole 
pressure surges by mathematical anal- 
ysis is no longer an untouchable thing. 
Granted, there are still many compli- 
cating and unknown factors below the 
surface that make such an analysis far 
from exacting; but we are, none the 
less, able to calculate a reasonable ap- 
proximation to the existing pressure. 

The importance of these pressure 
surges, either during drilling or while 
running casing, cannot be over em- 
phasized. Almost every phase of drill- 
ing and subsequent completion opera- 
tions is affected in a major manner by 
their magnitude. One of the most 
firmly established effects, of course, is 
the blow-out problem, which in itself 
is adequate reason for such calcula- 
tions; but the less spectacular, every- 
day problems probably outweigh this 
in their total cash cost. The most im- 
portant of these, dollars-and-cents wise, 
is the loss of mud either suddenly (as 
in lost circulation) or slowly by con- 
tinuous efflux to extremely permiable 
sections. While it is true that basically 
these problems are directly tied in with 
the geological data of the well bore, 
it is also true that there are very few 
natural combinations of geostatic and 
hydrostatic gradients that cannot be 
successfully controlled. Goins and As- 
sociates? brought out this point rather 
forcefully in their 1951 paper by il- 
lustrating adjacent wells—one drilled, 
using standard practices, with 79 sep- 
arate losses of circulation, and the 
other drilled, using pressure-relieving 
practices, without a single loss. A com- 
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A method of calculating bottom-hole pressure surges due to 
movement of tubular goods in a well bore and the use of these 
values in predicting their effect on further drilling and comple- 
tion is presented here. 

‘The importance of these pressure surges is pointed out by 
the fact that, if not controlled, they can lead to blowouts, lost 
circulation, excessive mud costs, wet cement jobs, high gas-oil 
ratios through communications, or stuck drill pipe. The impor- 
tance of pressure surges during casing running is emphasized, 
since these values are generally considerably higher than those 
of drill pipe. Recommended methods are presented for con- 
trolling both drill pipe and casing pressures at very little cost. 

The general conclusions are that drill pipe or casing velocity, 
acceleration, and deceleration can—and should be—minimized 
without markedly changing drilling time. Through such action 
the resultant savings in “trouble” costs will pay a thousand times 
over for the few dollars extra per round trip. 

In drilling, mud should be mixed and weighted in such a man- 
ner as to maintain the plastic viscosity and yield strength at the 
lowest possible value consistent with other problems. Also, dur- 
ing casing jobs in “tight holes,” particular care must be taken 
with dropping time, or displacements should be relieved by 
fill-up devices to prevent the bottom-hole pressure from caus- 





ing excessive amounts of damage. 


TIE 





plete pressure analysis would probably 
reveal that at least 9 out of 10 cases 
of mud-loss problems are due not to 
bad formation, but rather to the effects 
of man-made deterioration of this for- 
mation strength. In other words, na- 
ture must provide the powder keg, but 
generally we are the ones who light the 
fuse. 


Background Formulas 

In view of the importance of pres- 
sure surges, the factors that go into 
their calculation should be analyzed to 
establish a set of formulas by which 
their magnitudes may be predicted. In 
developing these formulas, it is neces- 
sary to make several assumptions, the 
most important of which is that the 
fluid in question and the walls of the 
hole are incompressible. It is also as- 
sumed that the tubing, drill pipe, or 
casing being run is at all times concen- 
tric with the drilled hole, and that the 
hole is round and to gage for its full 
length. 


Basically, the pressures created fall 
well within the normal concept of hy- 
draulics, provided the movement of the 
boundary areas as well as the move- 
ment of the fluid in question are prop- 
erly accounted. It must also be remem- 
bered that the action of running or re- 
moving tubular goods is not a steady 
operation, but an intermittent pro- 
cedure, causing in all cases accelera- 
tion and deceleration pressures to en- 
ter into the picture. 

The inclusion of acceleration effects 
is not so complicating as it would ap- 
pear at first glance, since these effects 
can be calculated separately from the 
hydraulic frictional losses occurring at 
any given value of fluid velocity. When 
taken over the whole cycle, the accele- 
ration pressures do not affect the net 
energy losses of thé system, because 
the entire input of acceleration energy 
is removed during the deceleration 
portion of the cycle. This means that 
the net fluid motion as governed by the 
path of minimum expenditure of en- 
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ergy, is not affected by the acceleration 
values, but by the hydraulic friction 
losses alone. In other words, the effects 
of acceleration and deceleration may 
be calculated as separate effects over 
and above the classical steady-flow 
hydraulics. 

Dunn, Nuss, and Beck,’ in their 
work with the Bingham equation, have 
established and field-tested a formula 
giving the frictional pressure drop for 
plastic fluids in steady laminar flow 
within fixed boundaries. This equa- 
tion, as rearranged by Ormsby‘ into 
commoner field units, is given in For- 
mula 1. 


Formula 1—Friction Drop in Lami- 
nar Flow for Plastic Fluids 


p Ity nlV 
~ 225D * 1500 D: 
P = pressure drop in psi over the 
length being calculated. 
1 = total length in feet of the di- 
ameter being considered. 
ty = yield point of the mud in lb 
- per 100 sq ft. 
n = plastic viscosity of the mud in 
Centipoise. 
V = mean fluid velocity of the mud 
in ft per sec. 
pipe ID in inches for in- 
ternal flow, or bit size minus 
pipe OD in inches for an- 
nular flow. 





in the turbulent flow range, several 
formulas are available, each varying 
slightly in its empirical constants. 
R. J. S. Pigott’s® formula for pressure 
loss between two points in steady tur- 
buient flow with fixed boundaries is 
given by Formula 2. 


Formula 2—Friction Drop in Turbu- 
lent Flow 
. 0.001296flpV * 
D 
f = Pigott friction factor from 
Fig. 1. 
p = mud weight in Ib per cu ft 
(7.48 & Ib per gal) 





The friction factor of this equation is a 
function of the Reynolds number, as 
presented in Fig. 1, which was plotted 
by Pigott through analysis of a large 
number of empirical test results. The 
value of Reynolds number for this 
chart may be calculated from For- 
mula 3. 


Formula 3—Reynolds Number in Tur- 
bulent Fow — 





R= 396DpV 
n 
R = appropriate Reynolds number: 
in turbulent flow. 


This formula uses the more readily 
available plastic viscosity as suggested 
by the empirical results of Dunn, Nuss, 
and Beck, rather than “turbulent vis- 
cosity” as used by Pigott, although 
either calculates out to approximately 
the same number. 

To find the approximate lower criti- 
cal value of velocity at which the flow 
will change from laminar to turbulent, 
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The tripping mechanisms in Sealed Type 
“IT” BOWEN ROTARY JARS are identi- 
cal with those in the earlier types of 
Bowen Jars that have performed success- 


fully the world over under all types of condi- 
These new Jars differ in 
that they are filled with oil and sealed top and 
bottom against the ingress of well fluid. With 


tions for many years. 


this arrangement, the moving parts of 


TYPE “I BOWEN ROTARY JARS work in a 


bath of oil. 


SEALED TYPE “I” BOWEN ROTARY JARS 
are installed in fishing strings to enable the op- 
erator to strike heavy upward blows against an 
obstinate fish and knock it loose. They are also 
installed as safety devices in strings during test- 
ing, coring, reaming, drilling, side tracking and 
washing-over operations. Their presence insures 
the operator of the ability to knock the string 


loose should it stick. 
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Magcobay 


DRILLING MUD SERVICE 


Formula 4 as given by Dunn, Nuss, and 
Beck? can be used. (This formula uses 
a more exact form for Reynolds num- 
ber, based on the Bingham equation 
rather than on the approximate form 
given in Formula 3, which is valid 
only after turbulent flow has been well 
established.) 


Formula 4—Approximate Lower Criti- 
cal Velocity based on R = 2000 in 
Laminar Flow 





8.07n + 8.07 \/n? + 1.65ptyD? 
D 
Vic = _ lower critical fluid velocity 
in ft per sec. 
plastic viscosity of the mud 
in Centipoise. 
mud weight in lb per cu ft 
(7.48 X Ib per gal.) 
yield point of the mud in Ib 
per 100 sq ft. 
pipe ID in inches for in- 
ne ternal flow, or bit size 
ie minus pipe OD in inches 
for annular flow. 
Actually, however, it is considerably 
more accurate to establish the critical 
velocity by plotting the pressure drops 
given from Formula 1 against those 
given by Formula 2 and using the in- 
tersection of the two curves as the 
critical velocity. 

In general, these calculations at dif- 
ferent velocities are required for other 
portions of the problem and present 
little additional work. Formulas 1 
through 4 are applicable to either an- 
nular or internal flow, provided the 
concept of hydraulic radius is applied 
to the diameter term as indicated in the 
formula nomenclature. The difference 
in answers between this approach and 
a rigorous intergration solution does 
not warrant the use of a more compli- 
cated exact value. It should be pointed 
out, however, that diameters cannot be 
averaged. Where different diameters 
exist, the length of each must be cal- 
culated separately, as diameters enter 
all equations on an exponential basis. 


Vic = 





Effect of Pipe Motion 

In using these formulas it must be 
remembered that either one or both of 
the confining walls of the hole are in 
motion. To gather a physical concept 
of how this affects the pressure, let us 
assume a hypothetical case of two 
open-ended, concentric pipes placed 
vertically in the middle of the ocean. 
If the outer pipe were held stationary 
and the inner pipe lowered, it could 
be noted that fluid would cling to the 
inner pipe and be carried down and 
out the bottom of the system, thereby 
lowering the fluid level at the surface. 
Conversely, if the inner pipe were 
brought upward, clinging fluid would 
draw in water at the bottom and cause 
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Major Oil 
Company 
saves more than 
‘5242 | |% 

with this bit ~~ | 
and the | 








recommendations of 


this engineer _ _ 





BIT CUTS 622 FEET WITH 
ONLY ONE ROUND TRIP 


Problem: To eliminate lost circulation and minimize 
round trips in extremely hard formation. 


When discussed with the Christensen Engineer he 
recommended a type EIC Christensen Diamond 
drilling bit with extremely deep water courses to 
allow for the passage of lost circulation material. 


This bit cut 622 feet with an average penetration 
rate of 2.5 feet per hour with but one round trip 
made for inspection of the bit. 


This Christensen Diamond drilling bit made as 
much hole as 50 rock bits plus saving on rig time 
required to make at least 50 round trips for replace- 
ment of bits. 


For complete information on this case history write 


DIAMOND 
PRODUCTS 


1937 SOUTH SECOND WEST 


SALT LAKE CITY, UTAH 


To obtain more information on products advertised see page E-33 B-7 | 
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Where Mission 


The heart of the Mission Plug Valve . . . and one of the chief reasons for its superior performance 
record in all services . . . is the exclusive Mission Automatic Lubrication System. 
Two semi-circular lubricant grooves surround each port to form a full circle. A semi-circular groove 
in the body surrounding one-half of a port is joined (when the valve is closed) by another 
semi-circular groove in the core, thus forming a complete circle. Moreover, in the Mission 
Plug Valve, no lubricant groove ever passes across a body port. The care and skill which Mission 
takes in machining these companion grooves is positive assurance that the Mission Line 
Pressure Lubrication Sealing System will always respond instantly to low or high pressure — gas or 
liquid, and will do so regardless of which end of the valve may be downstream. The advanced \ 
engineering and manufacturing principles practiced by Mission give you a superior valve 
thoroughly proved under all conditions. Specify Mission Plug Valves to your supply store. 
It’s the only valve with automatic lubrication. 
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P10. BOX 4209. « HOUSTON, TEXAS 
Epa Office: 30 Rockefeller Plaza, New York 





PIGOTT FRICTION FACTOR 





VALUE OF FRICTION FACTOR 


FOR USE IN PIGOTT TURBULENT FLOW EQUATION 


. Inside of clean casing. 

. Inside of clean internal-flush drill pipe 
or drill pipe in cased hole. 

. Drill Pipe and uncased annulus. 


. Casing and uncased annulus or drill 
collars and uncased annulus. 





it to spill over at the top. The same 
action in miniature is observed when 
a fishing line is rapidly withdrawn 
from the water—the water clinging to 
the line can actually be seen in that it 
causes a small mound of water to rise 
up when the line breaks through the 
surface. 

This effect, as first pointed out by 
Cardwell,® is shown diagrammatically 
in Fig. 2 and, if we give a mathematical 
shape to these curves, they can be in- 
tegrated to establish a value for the 
mean velocity at which fluid is carried 
either up or down. The actual magni- 
tude of this “clinging velocity” on the 
inside of the pipe turns out to be simply 
the pipe velocity in either turbulent or 
laminar flow. In the annular section, 
however, it is a function of the radius 
ratio in both types of flow as well as a 
function of friction factor in turbulent 
flow. 

The mean values shown in Fig. 2 
represent quantities typical for the 
most common drill pipe and casing 
programs. While it is true that these 
values are not exact for all cases (par- 
ticularly in turbulent flow, where two 
variables must be averaged), the use 
of these approximations is recom- 
mended rather than the exact formulas, 
since the low values of error do not 
warrant the trial-and-error solution in- 
volved in the exact case. The values 
shown for turbulent flow are lower than 
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Ref.: PIGOTT (5) 





REYNOLDS NUMBER 
FIG. 1. 


those for laminar flow, because the 
eddying effect tends to swirl the cling- 
ing fluid out into the stream and equal- 
ize its velocity. 

If a closed bottom and fluid displace- 
ment are now added to the hypotheti- 
cal bottomless case previously men- 
tioned, we have an actual velocity dis- 
tribution as shown in Fig. 3. Here the 
net area must equal the observed dis- 
placement rates relative to the earth, 
i.e., Qa in the annulus, or Qp in the 
pipe. Although the slopes adjacent to 
the pipe or the wall will vary between 
laminar and turbulent flow, the sche- 
matic picture of Fig. 3 is the same for 
either. 

A further analysis of the formulas 
for the actual velocity shown in Fig. 3 
reveals that it consists of two mathe- 
matical components: The velocity that 
would be driven up the annulus by the 
existing bottomhole pressure with the 
pipe stationary, less the velocity carried 
back down by the clinging to the pipe. 
This knowledge becomes very useful 
when it is realized that the bottom-hole 
pressure can then be calculated under 
the simple hydraulic Formulas | 
through 4, provided the equivalent ve- 
locity, composed of observed displace- 
ments plus the clinging velocity, is used. 
The values of equivalent velocity for 
the different conditions are given by 
Formulas 5, 6, and 7, thus providing a 
means for claculating pressure drops 


inside or outside the pipe for a given 
internal or external displacement. 
Formula 5—Equivalent Velocity for 
Laminar Annulus Flow 
.46 Vp (for casing) 
V= Qa or 
As — }.39 Vp (for drill pipe) 
Formula 6—Equivalent Velocity for 
Turbulent Annulus Flow 
Q .181 Vp, (for casing) 
+= ar ves or 
.166 Vp (for drill pipe) 
Formula 7—Equivalent Velocity for 
either laminar or turbulent flow inside 
pipe 


where: 

V = equivalent velocity for use in 
Formulas 1, 2, or 3, or for 
comparison with Formula 4. 

Q, = observed mean annulus dis- 
placement rate in cu ft per 
sec. 

= observed mean internal dis- 
placement rate in cu ft per 
sec. 

= area in sq ft of the annulus 
alongside the diameter being 
considered. 

= area in sq ft of the internal 
section being considered. 

= velocity of the pipe in ft per 
sec. 

Note: Values are positive when mov- 
ing down with respect to the earth. 
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when it comes to kellys... 


NOBODY 
MAKES A BETTER KELLY 
THAN BAASH-ROSS 


square kellys 
hex kellys 
all sizes 


B ASH-ROSS TOOL COMPANY 
Los Angeles... Houston...Oklahoma City...Odessa...Casper...Canton, O....New York City 
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More than 400 wells have been 
treated with ATPET 931—and the “batting 
average’’ of successful jobs is exceptionally 
high. Wells that had been given up for dead 
have been brought back to full production. 
In other instances, ATPET 931 has helped 
prevent damage to new wells. . . aided re- 
covery of spent acid in acid jobs. 


The following 
““success stories” are typical 


... A Gulf Coast well in the Frio sand had 
been producing 68 BOPD and 204 BWPD 
flowing when it died. It was treated with 20 
gal. ATPET 931 in 20 bbl. oil and is now pro- 
ducing its top allowable of 68 BOPD and 
240 BWPD at a 90 psi. T.P. 


...A West Texas well in the Greyburg for- 
mation was producing 12 BOPD and 0 
BWPD when it was treated with 5000 gal. 


To obtain more information on products advertised see page E-33 


crude ofl containing 1% ATPET 931. Produc- 
tion was increased immediately to 40 BOPD 
and 1 BWPD. Four months later, it had grad- 
ually increased to 47 BOPD and 4 BWPD. 


...A West Texas well in the Greyburg for- 
mation was producing 39 BOPD and 3 
BWPD when it was treated with 5000 gal. 
crude oil containing 1% ATPET 931. Ten 
days after the treatment, no production in- 
crease was observed and the treatment was 
considered a failure. However, three months 
after the workover, production had in- 
creased to 59 BOPD and 3 BWPD. 


Fast pay-out—In 90 test wells, the 
average successful treatment paid out in 6 
days. Average cost of treatment was under 
$500. One particularly successful treat- 


ment increased production from a show 
to 116 BOPD. 





THE PETROLEUM ENGINEER, January, 1955 


Get the facts today! 


Plan to try this proved, economical stimu- 
‘ ‘ ‘ lation method in your own wells. Tech- 
Function-fitted for its job : 

Ks ; ‘ ‘ nical data and information is available 
Created by Atlas, leading producer of sur- from Wilmington, Delaware or write your 
face active agents, and applied by a tech- local Atlas office. 
nique* developed by Stanolind Oil & Gas 


: HOUSTON, TEXAS 
Company, ATPET 931 has outstanding char- 3272 Westheimer Road 


acteristics. Justin 5561 

Reduces oil-water interfacial tension prac- LOS ANGELES, CALIF. 

tically to zero. 411 West First Street 
Michigan 8896 


CHICAGO, ILLINOIS — 
135 S. LaSalle Street 
Does not “‘plate out’’ on rock surfaces in Franklin 2-9530 

the formation. , 


Non-ionic—is not affected by usual brines 
or acids. 


Safe for personnel to handle. 


Readily soluble in oil. CHEMICALS 
DEPARTMENT 


*Patent applied for. 


Statements concerning the use of Atlas products are not to be 
construed as recommending the infringement of any patent, 
and no liability for infringement arising out of any such use 
is assumed. 


POWDER COMPANY 
WILMINGTON 99, DELAWARE 


ATLAS POWDER COMPANY, CANADA, LTD. 
BRANTFORD, CANADA 
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LAMINAR FLOW TURBULENT FLOW 
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FIG. 2. 
39 Vp FoR 46 Vp FOR CASING 166 Vp 181 Vp 
DRILL PIPE FOR FOR 
DRILL PIPE CASING 
PIP 
€ VELOCITY PIPE VELOCITY 






Velocity distribution and mean velocity for “clinging” velocity 
due to moving boundaries in bottomless hole. 








Velocity distribution that the actual 
bottom-hole pressure would create 
ithout t of fining walls. 


















—< se SS SS 






ZERO VELOCITY 
FOR ACTUAL 
DISTRIBUTION 










EAM SSO TR ESR SR ER SR BORO! 
SS SSS SS RD NS 








ACTUAL DISTRIBUTION 
(Mathematical sum 








Velocity distribution that the movement 
of confining walls would create without 
bottom-hole pressure (from Fig. 2). 











of two components) 








ACTUAL VELOCITY DISTRIBUTION 






MATHEMATICAL COMPONENTS OF WHERE MEAN VELOCITY EQUALS 
THE ACTUAL VELOCITY OBSERVED FLOW RATE DIVIDED 
DISTRIBUTION BY AREA (Q/A) 





Actual velocity distribution and its components when bottom of hole 
and displacement are added to conditions of Fig. 2. 



















Calculation of Per Cent Fill loss of i 
pressure due to dry pipe, a se- through b - filli i 
a As the bottom-hole pressure must be ries of trial-and-error calculations sim- an ere. ea & 
t : _ os of whether it is ilar to those proposed by Ormsby‘ will There is also the complication that 
panies wry — establish the per cent fill that would generally the annular sre and the 
rops in the annular exist under a given set of conditions int i i 
1 pres st ve ; ernal section break 

section, it is possible to equate the This is a rather involved process, par- flow at different aici oon 





mamta 7 sepals by fluid peenrt in view of the fact that the thus requiring trials both in laminar 
inside of the pipe to trial-and-error calculations required di it i 

the bottom-hole pressure caused by even f i a ro ted tbe craigsa aS 

or open-ended pipe are further definitel i 

ian oe a > | efinitely more convenient to calculate 
: mplicated under actual conditions by the bott i 

. om-hole pressure f s 

adding an appropriate term for the head losses across jets or jet bits or of assumed roe manic aa in @ 
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INSTANTANEOUS PIPE ACCELERATION IN FT./SEC.’ 
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LOWERED 90 FEET IN 14 SECONDS AT 10,000 FEET 











2 3 4 5 6 
| TIME 

0.5 

1.0 
U 
a 
15 & 
NOTES (1) TOTALJOINT LENGTH 90 FEET E 
(2) CURVES HAVE BEEN IDEALIZED z 
IN THAT MANY LOCAL FLUCTUATIONS FS 
HAVE BEEN SMOOTHED INTO STRAIGHT = 
PORTIONS FOR CLARITY 2.0 = 
s) 
(a) 
a 
a 
25 2 
} 
w 
= 
aa < 
= 
Zz 
< 
30 & 

DECELERATION™ | 
= 3.5 
“TYPICAL PIPE MOTION CURVES FOR 41/2” DRILL PIPE 
t 40 


FIG. 4. 


















































pick the proper pressure by observing 
the flow line returns, rather than to 
calculate the division of fluid. Since 
the annulus is generally full, it is easier 
to measure the volume of fluid coming 
up by this means than it is to determine 
the location of the fluid on the inside 
of the pipe. Calculations to predict the 
division of the fluid are generally use- 
fui only to manufacturers of bottom- 
filling devices, research people, or, to 
a certain extent, to jet bit manufac- 
turers designing orifices for critical 
pressure areas. 


Acceleration Pressure 

The entire foregoing analysis of 
pressure due to fluid movement has as- 
sumed an unchanging flow to exist with 
respect to time. In view of the inter- 
mittent nature of the pipe operation, 
however, this is not the case. During 
the dropping cycle, the pipe goes from 
zero velocity to a peak velocity and 
then returns to a stop. Since the pipe 
motion causes the fluid motion, the 
fluid must also start from rest, accele- 
rate to a peak value, and then return 
to rest. This means there must be ac- 
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celeration and deceleration pressures 
created to get the changing picture de- 
scribed by the hydraulic flow previously 
calculated. The value of these accele- 
ration pressures between any two points 
is given by Formula 8, which was de- 
rived from the basic definition of fluid 
acceleration. 


Formula 8—Pressure required to 
change Fluid Rate of Flow 


Ss pl dQ 
P + 0.0002155 it 
P = pressure drop in psi over the 
length being calculated. 
p =-mud weight in Ib per cu ft 
(7.48 X Ib per gal.) 
1 = total length in feet of the 
diameter being considered. 
A = area in sq ft of the section 
being considered. 
dQ rate of change or accelera- 
—— = tion of mean volumetric flow 
dt incu ft per sec per sec. 


When it is realized that, in a 10,000-ft 
well it is necessary to set some 25,000 
to 40,000 Ib of fluid in motion in order 
to get any displacement at the surface, 
it is easy to realize why acceleration 
pressures can rise very high and often 
reach higher values than the instan- 
taneous frictional losses. 


Conversion Into Measurable 
Values 

The foregoing formulas are some- 
what cumbersome to use because the 
fluid motion variables are difficult to 
measure, and should be converted to 
the more available values of pipe veloc- 
ity and acceleration. For floating in an 
incompressible fluid, this relationship 
is quite simple in that the instantaneous 
annulus displacement equals the ex- 
ternal area of the pipe times the instan- 
taneous pipe velocity. For later con- 
venience, this may be written (as in 
Formula 9) in terms of the total dis- 
placement divided by the joint length. 


Formula 9—QObserved Annulus Flow 
Rate as a function of Pipe Velocity for 
Full Displacement 


Qa = — Vp X— 


Q, = observed mean annulus dis- 
placement rate in‘cu ft per 
sec. 

Vp = Velocity of the pipe in ft per 
sec. 

Syr = total volume in cu ft dis- 
placed up the annulus for the 
joint being considered. 

L;, = total length in feet of the 
joint being considered. 


When no float device is included in the 
well equipment and the fluid is allowed 
to seek its own path of minimum 
energy loss, the instantaneous per cent 
fill becomes a function of the pipe 
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New Twin Disc Model PO Air-Actuated Clutch is 
provided in sizes 14” through 36”, with slippage 
capacities up to 120,000 Ibs. ft. With new PO, Twin 
Disc now offers full range of Air-Actuated Clutches. 


New Twin Dise Air-Actuated Clutch designs 
offer higher torque, narrower width, less weight 


Lighter, more compact remote con- 
trol of power transmission without 


complicated linkage . . . a require- 
ment voiced throughout the drilling 
industry by both the user and the 
manufacturer of powered equipment 
. and a requirement met by one of 
the newest additions to the Twin Disc 
line of Air-Actuated Clutches. 
Developed expressly for heavy- 
duty installations, the Twin Disc 
Model PO’s advanced design features 
offer outstanding advantages. High- 
lighting these advantages are: 
1. Reduced initial installation cost, 
in many instances, an, use of 
smaller size clutches ... provided by 
the greater torque capacity, up to 
120,000 lbs. ft. 
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2. Less shock-loading during starting 
cycles, permitting use of smaller 
driven components ... provided by 
the Model PO’s lighter ‘weight which 
reduces inertia mass. 


3. More compact installation ... pro- 
vided by the narrower width . .. per- 
mitting the Model PO to be weed 
where, previously, drum or band style 
clutches with larger diameter and 
higher inertia were the only solution. 


4. Faster, smoother operation under 
all working conditions; no seal drag. 


5. Positive, quick release provided by 
exclusive Twin Disc dia role de- 
sign — fully-supported, with no- 
stretch ee a ee with extra- 
long stroke and controlled flexing. 


6. Long, trouble-free operating life, 
with extra-large J eg 20 from cored 
back plate providing “air-flow” cool- 
ing to the dia — insulator plate, 
springs, and driving plates. 


Major economies in servicing have 
been provided . . . the entire clutch 
can be stripped to the last piece in 
less than five minutes . . . and replace- 
ment parts are minor : components, 
extremely low in cost. Ideal for re- 
placement on older installations, too. 


Write today to Twin Disc Clutch ° 


Company, Racine, Wisconsin, and re- 
quest Bulletin 304 for full informa- 
tion, or call Factory Branch at Dallas 
(Riverside 3014), or Tulsa (4-1578), 
or Los Angeles (Logan 8-3309). 
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Air-Actuated 
Clutches prove 
adaptability 
in the oilfields 


For greater efficiency and longer working life,, 
the new Brewster N-95 Drawworks standardizes 
on Twin Disc Model PO as working clutches, 
with a 3-plate 30” on the low drum, 2-plate 30” 
on high drum, and 3-plate 24” as master clutch. 





Three Twin Disc Air-Actuated Clutches are used 
for high torque at low speeds on this Emsco GB- 
800 Drilling Rig. Twin Disc Air-Actuated Clutches 
include 3-plate 18” on rotary table, 3-plate 
27” on high drum, and 3-plate 24” as master 
clutches. 


— 


“ tTwil(Dise 


CLUTCHES age MYORAULIC DRIVES 
\ 


— 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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BOTTOM-HOLE PRESSURE SURGES 


FOR 4%” O.D. DRILL PIPE WITH PLUGGED BIT 
LOWERED 90 FEET IN 14 SECOND IN 8%” HOLE 


NET BOTTOM-HOLE PRESSURE 
(ACCELERATION PRESSURE PLUS 
HYDRAULIC FRICTION PRESSURE) 





; 


PRESSURE DROP FROM 
HYDRAULIC FRICTION 
LOSSES 



































PRESSURE SURGE ABOVE HYDROSTATIC IN ps: 




















4 6 
SECONDS = 





TANTANEOUS INCREASE IN MUD WEIGHT IN LBS./GAL 


Ss 


INSTANTANEOUS INCREASE IN MUD WEIGHT LBS./FT ° 


IN 














300 FT. OF 6%” O.D. DRILL COLLARS 
500 FT. OF 6%” O.D. TOOL JOINTS 
9,200 FT. OF 4'2” O.D. DRILL PIPE 


10,000 FT. TOTAL DEPTH 














PLASTIC VISCOSITY = 35 CENTIPOISE 
YIELD STRENGTH = 15 L8S./100 FT? 


| 
MUD WEIGHT = 112 LBS./FT’ (15 LBS./GAL. 
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DECELERATION PRESSURE 


DECREASE IN MUD WEIGHT IN LBS./GAL 


DECREASE IN MUD 
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FIG. 5. 











velocity, particularly where either the 
annulus or -the internal section of the 
pipe breaks into turbulent flow, and 
Formula 9 is not strictly true. 

The exact relationship must be estab- 
lished by a trial-and-error solution of 
the per cent fill at each velocity. The 
average per cent fill, however, can be 
observed empirically (assuming no 
fluid loss) through observing the pit dis- 
placement. (The annulus must be full 
at the instant of drop, if flow-line re- 
turns are to be used.) 

Except for short intervals, where 
either the annulus or the pipe section 
is in turbulent flow and the other is 
not, the average value obained from 
Formula 9 does not deviate too far 
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from the trial-and-error actual value. 
Because of its ease of use, therefore, 
this equation is recommended even for 
open-ended pipe. 


Local Displacements 

Where enlarged diameters exist on 
a string of pipe, displacements ove! 
and above the displacements observed 
at the surface must exist at these points 
This is obviously true, since, as the 
projection moves down, there must be 
a local fluid movement from in front 
of the projection to fill the void created 
behind it. The value of this local dis 
placement is equal to the area of the 
projection times the pipe velocity. The 
general term of displacement at any 
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a familiar trademark all over the world 
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HOUSTON OIL FIELD MATERIAL COMPANY, Inc. 
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HOMCO 






































When you are in trouble HOMCO can help 


When you need help in the oil fields you need it 
now and you don’t have time to call or chase down 
HOMCO has the oil 
industry’s most complete service. One call starts 
the entire HOMCO chain of supplies and services 
working for you. From the top of the derrick to the 
bottom of the hole, HOMCO has the equipment, tools 
and men to do any job for you—and do it right. 


two or three different outfits. 


Homco SUPPLY Stores carry complete stocks of 
everything needed in the oil fields and are ready 


ONAL 


DRILttLttin G 


to serve you twenty-four hours a day. In addition, 
there is a Homco engineer available for your 
DIRECTIONAL DRILLING problems, an experienced 
Homco supervisor for your FISHING difficulties, and 
Homco equipment available for sidewall coring, 
sub surface surveys, free point indicator and back- 
off shooting, or any other oil field need. Whenever 
you call Homco you get the years of experience, 
knowledge and skill that almost 1000 HOMCO 


employees place at your service. 
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The Oil Industry’s Most Compl 
Service — service points. in the United 


Houston, Beaumont, Bay City, Victoria, Corpus 
Christi, Alice, Kenedy, Pearsall, Freer, Edinburg, 
Sullivan City, Dallas, Fort Worth, San ‘Antonio, 
Midland, Odessa, Snyder 
Lake Charles, New 


Harvey, New Orleans 


ng Beach, 
Bakersfield, Ventura 


Export Division, Houston, Texas. 


INDUSTRY’S 








Did you Know 7 
HOMCO 


- - - has the most experienced, best 
trained engineers in the directional 
drilling field. 

has the world’s largest cutting and 
fishing tool organization. 





- - . is the world’s largest independent oil 
field supply and service organization. 


Did you know that Homco offers all these services — 
and has the experienced, skilled men to give you 
fast, expert service anywhere in the oil country? 


33 BRANCHES 
Directional Drilling Service . . . Sidetracking and Straighten- 
ing . . . Subsurface Directional Drilling Service . . . Single Shot 
and Multi Shot Instruments . . . “K’” Monel Non-Magnetic Drill- 
ing Collars. 


Cutting and Fishing Tool Service . . . Overshots, Inside and Out 
side Cutters, Spears .. . Washover Back Off Tool . . . Hydrauli: 
Pulling Tool . . . High Pressure Pump Unit . . . Impact Jars . 
Combination Jar and Keyseat Reamer . . . Magnetic Fist 
Baskets . . . Wash Pipe, Drill Pipe and Tubing Rentals... . Ele 
trical Well Services . . . String Shooting . . . Electronic Free Point 
Indicator Service... Sidewall Coring Service. 


Skid Mounted Pumps, Engines and Compressor Units . . . Tool 
Houses . . . Homco Drilling Muds and Chemicals . . . Homco 
Mud Miser. 


Research, Engineering, Manufacturing . . . Substitutes . . . Homco 
Shear Pin Tubing Safety Joints . . . Homco Tubing Tool Joints 
. . . Homco Safety-Lock Lift Plugs . . . Homco Mills . . . Homco 
Tapered and Box Taps. 


SERVICE 
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HYDROTAN 


OVER 3 YEARS 


of successful mud control 
experience with 


BAROID PP. O. Box 1675, Houston 1, Texas 


Please send me full information about Baroid’s 
alkaline-organic thinners. 


NAME 





COMPANY. 





ADDRESS 





CITY ZONE STATE 





and 


HYDROCARB 


chemical mud thinner is a material that 
reduces drilling fluid viscosity and gel strength by 
chemically controlling the dispersion and degree of 


hydration of the colloidal particles suspended in the 
fluid. 


The organic thinners are usually compounded with 
alkaline chemicals to increase their efficiency, speed 
their solubility and, through the amount of alkalies 
added, give pH control of the mud. 


Baroid’s HYDROTAN and HyDROCARB are the original 
successful pre-mixed alkaline-organic mud thinners. 
HyYDROTAN, an alkaline-tannate, and HYDROCARB, an 
alkaline-Carbonox, are compounded as liquids, then 
dried and packaged in handy 50-pound bags. 


The ratios of alkali to organic in these compounds, 
determined by years of field experience, allows the 
most effective mud control over the widest range of 
drilling conditions. 


The successful widespread field use, since 1950, of 
Baroid’s HyDROTAN and HyDROCARB has contributed 
to more efficient and economical drilling fluid con- 
trol. 


HyYDROTAN and HyDROCARB are available from your 
mud product supplier. 
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BAROID SALES DIVISION 9 NATIONAL LEAD COMPANY 
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point in the string would be given by 
Formula 10; which reduces to For- 
mula 9 when calculating the basic pipe 
section. 


Formula 10—General Annulus Flow 
Rate as a function of pipe velocity 


Q, =Q4+Q1 


Q, = mean displacement rate in 
cu ft per sec at any given 
point in the annulus. 

Q, = observed mean annulus dis- 
placement rate in cu ft per 
sec. 

Q,, =local annulus ditaiinrsnaiens 
rate in cu ft per sec. 

Vp = velocity of the pipe in ft per 
sec. 

Sy;r = total volume in cu ft dis- 
placed up the annulus for 
the joint being considered. 

Lj, = total length in feet of the 
joint being considered. 

Apr = area in sq ft that projects 
outside the basic pipe size on 
the section being considered. 
(This equals the area of the 
enlarged diameter being con- 
sidered minus the basic area 
of the OD of the pipe.) 

A simple differentiation of this dis- 
placement rate will give the accelera- 
tion of fluid flow in the measurable 
terms of pipe acceleration as shown in 
Formula 11. 


Formula 11—General Equation for 
Rate of Change of Annulus Flow 


d Ss 
_ ae ee Lt Amn) 


0s 


a= acceleration of annulus flow 


rate at any point in the an- 
nulus in cu ft per sec per sec. 
ap = pipe acceleration in ft per sec 
per sec. 


Completed Formulas for 
Analyzing Annulus Flow 

!t is now possible to write each of 
the flow equations in its final form, in- 
volving only items that can be directly 
measured. Formula 12 gives the loss 
of pressure due to laminar flow at any 
given value of pipe velocity. 

Formula 13 gives the value of Rey- 
nolds number that should be used to 
find the turbulent friction factor f. 
(This value is only an approximation. 
It is sufficiently accurate for finding the 
friction factor, but should not be used 
for critical velocity.) 

Formula 14 gives the loss of pressure 
due to turbulent flow at any given value 
of pipe velocity, and Formula 15 gives 
the value of the acceleration pressure 
as a function of the pipe acceleration at 
any given time. (In these formulas, all 
values are positive when movement is 
down with respect to the earth.) 











Annulus Flow 


~ Ity - nl Vp 


Formula 12—General Equation of — Pressure Drop for Laminar 


Syr 


Apr 





P=395D 1 1500 D? 
P = pressure drop in psi over the 
length being considered. 
1 = total length in feet of the 
joint being considered. 
ty = yield point of the mud in lb 
per 100 sq ft. 
pipe ID in inches for in- 
ia \ ternal flow or bit size 
- ) minus pipe OD in inches 
. for annular flow. 


Flow in Annulus 


| 


K 
wy .| 


Formula 13—General Equation for Reynolds Number for Turbulent 


n = plastic viscosity of*the mud 
in Centipoise. 


A, = area in sq ft of the annulus, 
alongside the diameter being 
considered. 


K,, = constant from cling- 
ing effect in laminar 


flow. —_§.39 for drill pipe 
| .46 for casing 


oe 





n 


R = approximate - Reynolds 
number in turbulent flow. 


= mud weight in Ib per cu 
ft. (7.48 Ib per gal.) 


Turbulent Annulus Flow 


P= 


ot 396 ae | Syr 
be LyyA, 


Formula 14—General Equation for Hydraulic Pressure Drop for 


Syr 


4+ Ke| 


Ky = constant from clinging 
effect in turbulent flow 


.166 for drill pipe 
.181for casing 


Apr 





D 


from Fig. 1. 





0.001296 —_ 
LypAa 


f = Pigott friction factor 


Formula 15—General Equation for Acceleration Pressure in the Annulus 


+284 Ka]? 





P = 0.0002155plap E at 
JT“ *A A 


Syr Apr | 








Use of Formulas 

In order to get a closer picture of the 
preceding formulas, it would be best to 
take an actual case of a well being 
drilled with an 8%-in. bit on 414-in. 
drill pipe with 6%-in. OD IF Tool 
Joints using 300 ft of 642-in. OD Drill 
Collars. The well is to be cased with 
7-in. OD casing for completion. Let us 
assume that the mud, which weighs 
112 lb per cut ft (15 Ib per gal.), has a 
yield point of 15 Ib per 100 sq ft and a 
plastic viscosity of 35 centipoises. 


Lowering of Drill Pipe 
Fig. 4 shows a velocity and accelera- 
tion curve typical of a 90-ft stand of 
drill pipe or tubing being lowered in 
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the hole, during which operation a 
total return of 1014 cu ft (which would 
represent a drill pipe float or a plugged 
bit) was observed. Since the total pres- 
sure is calculated as the sum of the 
hydraulic losses and the acceleration or 
deceleration pressure, both of these 
basic components, as well as the 
total of the two, are shown in Fig. 5 
which gives the pressure generated as a 
function of time. As the pipe is first set 
in motion, the hydraulic losses equa! 
the yield strength of the mud and then 
slowly build up as laminar flow is 
formed. At 1.7 seconds, the drill col- 
lars break into turbulent flow and the 
friction loss takes an upswing. At 2.3 
seconds, the tool joints also become 


B-87 


Black Magic oil base drilling fluid has been used the 
world over for drilling-in and completion operations 
to prevent permanent damage to the producing forma- 
tion. But the properties of Black Magic are so stable 
that it is also being used extensively for deep hole 
drilling, especially where high temperatures and pres- 
sures are a serious problem. Black Magic has been 
used successfully on many of the deepest wells evei 
drilled. Here are three examples: 


OHIO OIL’S WORLD'S RECORD WELL 


Black Magic replaced the clay-water mud at 10,955 ft. 
in Ohio Oil’s well at Paloma and was used to total 
depth of 21,482 ft. Bottom hole temperature at 20,003 
was 334° F. and flow line temperature was 175° F., 
but basic properties of the Black Magic were not 
affected. Mud maintenance time was negligible and 
costs extremely low. At this same depth, the maximum 
pump pressure was only 1,700 psi. Accurate electric 
and radiation logs were obtained. 


RICHFIELD’'S WORLD'S DEEPEST PRODUCER 


The last 8,000 ft. to TD of 17,895 in this well at Coles 
Levee in Kern County, California was drilled and 
cored with Black Magic. The producing interval is 
17,500 - 17,895 feet from the Eocene. It came in flow- 
ing to become the world’s deepest commercial pro- 
ducing well. Casing (7) was run and cemented in 
Black Magic at 17,500—one of the deepest cementing 
operations that has ever been performed successfully. 


rilling 
DEEP TEST WELL, STONE COUNTY, MISSISSIPPI 


The most striking example of the low maintenance 
costs achieved with the use of Black Magic during 
deep drilling took place in this well—the deepest well 
ever drilled in the Gulf Coast and the third deepest well 
in the world. At 14,670 ft. the water base mud was 
displaced with Black Magic and diamond coring con- 
tinued to TD of 20,450 ft. Average cost for Black 
Magic and mud materials was less than $50 a day, 
including transportation. With the water base mud, 
mud conditioning time required 12 to 16 hours per 
core and mud materials averaged over $600 per core. 


The hole was shut down for 6 months and stood full of 
Black Magic without circulation with a bottom hole 
temperature of 389° F. On going back into the hole, 
6 months later, there was no solidification. Circulation 
was broken at 15,000 ft. with only 600 psi pump pres- 
sure. Mud properties were practically identical to 
those at the time of shutdown. No other mud in exist- 
ence has ever approached that performance. To date, 
the mud has been in the hole almost 5 years! 

For information on deep drilling with Black Magic, 

write for “‘Recent Developments in Oil Base Mud.” 


OIL BASE, Inc. 


130 ORIS STREET, COMPTON, CALIFORNIA BRANCHES: Bakersfield * Long Beach « Ventura 


Houston « Odessa « Oklahoma City * Duncan 


Plants in Compton, Houston, Odessa, Duncan | 2emmings * Harvey * Calgary * Caracas 70 OUT 
’ ’ 5 


Lima, Peru « Paris, France « Cable Address: OBI 
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TYPICAL PIPE MOTION CURVES FOR 7” CASING 
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FIG. 6. 





turbulent, and at 4.6 seconds the en- 
tire annulus is in turbulent flow with 
losses building up very rapidly to a 
maximum coincident with the pipe 
velocity peak. This pressure falls off 
with decreasing velocity along the same 
pattern and returns to the yield value 
as the pipe stops. The acceleration pres- 
sure, on the other hand, follows the 
shape of the pipe acceleration curve, 
rapidly rising to a fairly high value. 
It then changes each time the driller 
changes the braking pressure, even- 
tually going back to zero and on into 
deceleration values. The actual shape of 
this curve will depend essentially on 
how the driller handles the brake and 
whether or not the hydromatic brake 
is engaged. Every time the driller 
changes his braking pressure, there 
will be a rather sharp discontinuity in 
the acceleration value, particularly dur- 
ing the later portion of the cycle. It is 
interesting to note that, during decel- 
eration of the fluid, the bottom-hole 
pressure is lessened below hydrostatic 
through having to bring the annular 
fluid to a halt. 

The net bottom-hole pressure is then 
taken as the sum of these two pressures 
and is of the shape indicated by the 
heavy curve in Fig. 5. It rises almost 
immediately as the pipe starts in mo- 
tion, and continues to rise to a peak 
somewhat prior to the point of maxi- 
mum velocity. After this it falls off 
rapidly, going down below the normal 
fluid pressure during portions of the 
deceleration cycle. The height of the 


peak shoud be carefully noted, par- 
ticularly in terms of the effective change 
in mud weight. There are many areas 
in which such a significant change in 
mud weight (either positive or nega- 
tive) would create very definite 
problems. 

If the pipe is set very roughly in the 
slips, the terminal deceleration values 
could be quite high and create a con- 
siderable, although very short-lived, 
negative pressure shock at the bottom 
of the hole. It should be noted that 
these values are considerably different 
from those that would be obtained by 
simply assuming the joint to be drop- 
ped at an average velocity equal to its 
length divided by the dropping time. 


Lowering of Casing 

In view of the decreased clearances, 
the pressure that will be encountered 
when this well is cased will be of a 
considerably higher nature, particu- 
larly if the casing is floated in. A typi- 
cal velocity-and-acceleration curve for 
7-in. casing in 8%4-in. hole as a func- 
tion of the dropping time is shown in 
Fig. 6. From this, the two basic com- 
ponents and their sum can be calcu- 
lated as shown in Fig. 7. Essentially 
these curves have the same shape as 
the drill pipe curves except that even 
the laminar flow portion has quite a 
steep slope due to the decreased hy- 
draulic diameter of the annulus. The 
magnitude of the peak pressure for this 
illustration should definitely concern 
even those who operate in areas that 
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have exceptionally good formation 
strengths. This pressure rise is, in 
almost all areas, sufficient to bring the 
total pressure of the well bore well 
above the geostatic gradient and tend 
to fracture even the best formations to 
relieve itself. 

In order to illustrate the value of 
some of the recommended protective 
measures that can be used during a 
casing job to lower the bottom-hole 
pressure, Fig. 8 shows for this same 
casing condition the effect of increas- 
ing the dropping time. /t is very impor- 
tant te note that a 3-sec increase in 
dropping time will give a 3714 per cent 
decrease in bottom-hole pressure, but 
a 10-sec increase in dropping time 
would give a 704% per cent decrease. 
Yet on a 10,000-ft well with 40-ft 
joints, a 3-sec increase in dropping 
time would amount to a total increase 
in the casing job only 122 minutes, 
whereas an increase of 10 seconds in 
dropping time would increase the total! 
job by only 42 minutes. This certainly 
seems like a remarkably low price to 
pay for the decrease in bottom-hole 
pressure that is gained. 

A second remedial step that can be 
taken is the use of some sort of con- 
trol device on the bottom of the casing 
that will allow the casing to fill during 
the dropping cycle and decrease the 
total volume displaced up the annulus. 
This effect is best illustrated in Fig. 9, 
which shows the separate values for 
100 per cent, 90 per cent, and 81 per 
cent fill of the casing and (for pur- 
poses of comparison) the value for a 
0 per cent fill that would apply when 
casing is run with a float shoe. This 
again can give excellent control over 
the dangerously high pressures devel- 
oped during a conventional job and, 
contrary to the previous examination, 
actually saves about 15 to 20 minutes 
per 1000 feet because top fill is elimi- 
nated. 

The value for 100 per cent fill dur- 
ing drop, although shown as an ideal 
case, is very difficult to design, since, 
with no safety factor, the slightest 
variation from the expected conditions 
would cause overflow. In using Fig. 9, 
the per cent fill that occurs while 
making up the next joint must be dis- 
counted, because it does nothing to re- 
lieve pressure surges. 

Also, in setting up programs through 
potentially dangerous formations some 
consideration should be given to a 
third effect of the hole size or the bit 
size as it affects these bottom-hole 
pressure surges. The effect of changing 
the size of the drilled hole is shown in 
Fig. 10 where 7-in. casing is run in 
8%, 9%, and 10% open hole. A rela- 
tively small increase in clearance has a 
remarkable effect on the bottom-hole 
pressure near the critical range. 
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Bart W 
LATCH-ON CENTRALIZERS 
with the NEW 


KON-KAVE BOW 


B and W KON-KAVE 
BOW combines a curved 
Cross - section, highest 
quality spring steel, 
drop forging, and the 
proper heat treatment 
to relieve all stresses 
created in forming and 
welding B and W KON- 
KAVE BOWS. 




















FIRST 
IN THE 
FIELD! 


@ Strongest — greatest 
resistance to side thrust. 
@ Most resistance to 


deformation ... 


@ Easiest to install and run. 


B and WwW ‘ne. 


Well Completion Specialists 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WE-6603 


WEST COAST 
Box 3751 
Los Angeles 54, Calif. 
Phone PL-6-9101 
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BOTTOM-HOLE PRESSURE SURGES 


WHEN LOWERING 10,000 FT. OF 7” FLUSH-JOINT CASING 
EQUIPPED WITH CONVENTIONAL FLOAT SHOE IN 834” HOLE 


(JOINT LENGTH = 42.2 FEET) 


MUD WEIGHT = 112 LBS./FT.’ )15 LBS./GAL.) 
PLASTIC VISCOSITY = 35 CENTIPOISE 
YIELD STRENGTH = 15 LBS./100 FT.” 


FIG. 7. 
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Spudding Drill Pipe While 
Circulating 

Another point of danger, in which 
extremely high pressure can develop 
during the drilling operation occurs 
when the pipe is spudded while cir- 
culating. The normal practice of many 
drillers is to pull back up after they 
have made a certain amount of hole 
and, with the pump running wide open, 
ream back through the drilled area. As 
a general rule, this is also accompanied 
by an unnecessarily high rate of ac- 
celeration and deceleration. The net 
result, as shown in Fig. 11, is the ap- 
plication of a surging effect due to the 
pipe movement as well as to the steady 
circulating pressure already imposed 
on the bottom of the hole. Although 
these calculations are quite tedious and 
require a considerable number of trial- 
and-error solutions, the results are 
quite informative in that they show 
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why pressures do not go up as high as 
might be expected. 


Before the spudding is started, the 
pump pressure is expended principally 
in turbulent flow inside the drill pipe 
with the annulus still in laminar flow. 
As pipe motion starts, however, the 
entire displacement of the drill pipe 
must come up the annulus in addition 
to the circulation volume and this, 
along with the “carry-down” clinging 
to the pipe, causes a break into tur- 
bulence, with rapidly increasing an- 
nulus resistance. The net result is that 
the increasing bottom-hole pressure 
bucks the pump pressure and decreases 
the pumped volume, thus partially eas- 
ing the pressure rise. On the other 
hand, acceleration pressures generally 
reach large proportions on this type of 
spudding, since pipe accelerations go 
up to eight or more ft per sec? during 
portions of the drop. In the example 





Supplying you with D & S Diamond 
Equipment to solve your drilling or 
coring problems is just part of our 
job. Our staff of experienced field 
engineers in your area is “on call” 
24 hours a day to help you get the 
most effective results as quickly as 


possible — at the lowest cost. 


FOR 


SERVICE & 
RESULTS 


call D&S 








DRILLING & SERVICE 
3031 Elm Street 
Dallas 1, Texas 


TRUCO DIA HN Dawes 
AND D & S$ CORE BARRELS 
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it’s what’s Inside 
that counts 


PATENTED PROCESS 


PACK 


HAS NEVER 
BEEN EQUALLED 








STANDARD of the INDUSTRY 
SINCE 1936 


DON’T BE MISLED 
BY PRICE ALONE! 


There is no substitute for DIESELPAK’S 
Patented Filtering Process for H.D. Compounded 
oils AT ANY PRICE. The DIESELPAK cleans 
more oil faster—keeps it CLEAN longer—and 
gives more service and better engineered 
protection than any other filtering element. 
It PAYS to get the BEST! 


V Protects engine 

The DIESELPAK is designed to remove 
not only ABRASIVES but also CONTAM- 
INANTS such as moisture, carbon, acid, 
etc., from oil, and is engineered to keep 
the filtering media and the removed contam- 
inants from migrating back into engine. 


v Extends periods between drains 
The DIESELPAK collects and holds even 
the most finely dispersed contaminants 
without affecting or removing compound 
additives from the oil. A glance at the 
dip stick will show that the oil is CLEANER 
—symbol of better lubrication and longer 
oil life enjoyed only by Luber-finer users. 


7 Takes less oil 

The DIESELPAK because of its engi- 
neered construction requires 2 to 4 quarts 
less oil than spongy substitute filter 
elements being offered for use in the 
Luber-finer housing. This is an addi- 
tional saving enjoyed when using the 
DIESELPAK. 


LUBER-FINER PACKS AVAILABLE: 


1. REFINING PACK — Introduced to 
the public in 1935 for use with straight 
mineral oils, fuel oils, hydraulic oils, and 
inhibited industrial oils. 


2. DIESELPAK—First made available 
, in 1941, the DIESELPAK was primarily 
* designed for use with H. D. detergent 
compounded oils and has also achieved 
outstanding results when used with fuel 
oils and straight mineral oils. 














Write for complete Information to Dept. 65 


LUBER-FINER, Inc. 





2514 S. Grand Ave., Los Angeles 7 
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EFFECT OF INCREASED LOWERING TIME 
ON BOTTOM-HOLE PRESSURE 


WHEN LOWERING 10,000 FT. OF 7” FLUSH-JOINT CASING 
EQUIPPED WITH CONVENTIONAL FLOAT SHOE IN 834” HOLE 



















































































MUD WEIGHT = 112 LBS./FT.’ (15 LBS./GAL.) 
PLASTIC VISCOSITY = 35 CENTIPOISE 
YIELD STRENGTH = 15 LBS./100 FT.? 
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FIG. 8. 





plotted, acceleration amounted to al- 
most 60 per cent of the peak pressure 
and accounted for the drop below hy- 
drostatic when stopping. If rapid spud- 
ding were attempted with casing, the 
bottom-hole pressure could rise suffi- 
ciently high to stop the pump circula- 
tion entirely. 


Pressure Distribution Up the 
Hole 

To complete the picture, an analysis 
of the pressures existing up the bore 
from these bottom-hole pressures 
should be illustrated. Fig. 12 shows the 
distribution of pressure with depth at 
the instant of peak surge from Fig. 5. 
(Since the tool joint drops would be 
indistinguishable if each were plotted 
in place, they have all been grouped 
for clarity at the bottom of the string.) 
In addition to the hydraulic losses and 
and acceleration components, a third 


component—velocity energy—enters 
as the analysis moves into the area 
alongside the pipe. 

Fortunately, this effect is negligible 
(only 2.3 psi at the most restricted sec- 
tion and carrying only .205 psi pres- 
sure energy into the mud pits in the 
form of motion). This energy carried 
out of the hole into the mud pits is 
additive to the bottom-hole pressure 
calculated by the preceding formulas, 
but velocities would have to reach 
blowout proportions (50 to 100 ft per 
sec.) before they would have any notice- 
able effect on calculations. It should 
be noted that the higher pressures pre- 
viously calculated exist not only at the 
bottom of the hole, but also propor- 
tionately along the entire well bore. In 
this picture, the loss of head resulting 
from any turbulence and expenditure 
of energy into heat at a sharp discon- 
tinuity has been neglected. This type of 
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EFFECT OF FILL-UP EQUIPMENT 
ON BOTTOM-HOLE PRESSURE 


WHEN LOWERING 10,000 FT. OF 7” FLUSH-JOINT CASING 
IN 8%” HOLE 
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MUD WEIGHT = 112 LBS./FT.? (15 LBS./GAL.) 
PLASTIC VISCOSITY = 35 CENTIPOISE 
YIELD STRENGTH = 15 LBS./100 FT.” 


FIG. 9. 





loss is additive to all other values and, 
to maintain the same state of fluid mo- 
tion, will increase the bottom-hole 
pressure by the amount of the lost head. 
In effect, such an action amounts to 
that of an annular orifice and is one of 
the largest factors in the pressure 
surges caused by a balled bit. Gen- 
erally the ball is so short in length that 
calculations of hydraulic losses alone 


do not give a true picture of the actual 
loss. 


The importance of enlarged sections 
(even neglecting sudden turbulence 
losses) can be noted by the change of 
slope on each of the component factors 
of bottom-hole pressure. The higher 
velocities, local displacements, and de- 
creased hydraulic clearances all com- 
pound into rapidly increasing pressures 
and serve to point out the value of ad- 
equate clearance. 
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Complicating Factors 

In actual practice, however, the cre- 
ation of pressure above the geostatic 
gradient or above existing formation 
strengths, as calculated from these for- 
mulas, is not possible. After passing 
a certain point, the formation will no 
longer contain the pressures being cre- 
ated. When this condition is reached, 
the fluid will relieve the pressure by 
going into the walls of the hole rather 
than up the annulus. It should be 
pointed out that this particular action 
can occur even though approximately 
100 per cent of the mud is eventually 
returned to the surface. , 

The mechanics of such action are 
that, in addition to compression of the 
mud, the earth will lift, fracture, or 
simply expand elastically, allowing a 
storage of fluid during the high-pressure 
portion of the cycle. Then, as the pres- 









sure is relieved by the slowing of the 
pipe, the settling back or the elasticity 
of the formation will force this stored 
fluid back into the annulus and thence 
on up the well bore. 

This effect can often be seen while 
running drill pipe, or even while run- 
ning casing equipped with floating 
equipment, by looking down the an- 
nulus from the cellar or by closing the 
shaker drain so that annular fluid mo- 
tion can be seen. During the first por- 
tion of the dropping cycle the annulus 
will actually fall, and it is not until 
the pipe is beginning to decelerate that 
the formation will stop storing up the 
fluid and mud will begin to come up 
the annulus. 

The fluid will then continue to be 
squeezed out and displaced by the 
settling formation or expanding mud 
for some time after the casing has ac- 
tually come to a complete stop. In some 
areas this effect of nature, relieving a 
pressure that it cannot support, can go 
so far as to cause the entire pipe dis- 
placement to occur after the joint has 
come to a complete stop, even though 
the actual displacement will show only 
a very small net loss to the formation. 

Another complicating factor that 
should be pointed out as yielding dif- 
ferences between calculated values and 
actual values is the effect of long 
periods of quiescence, temperature, and 
pressure on the down-hole mud rela- 
tive to the surface mud on which vis- 
cosimeter readings are taken. This is 
particularly true of laminar flow, where 
pressures are highly dependent on the 
yield strength. In such areas as the 
Gulf Coast, this factor can greatly in- 
crease actual values over the calculated 
values. External projections on either 
drill pipe or casing (such as scratchers, 
centralizers, baskets, drill pipe pro- 
tectors, or balled bits) are very difficult 
to analyze because of their irregular 
shape and, in some cases, their sudden 
energy loss due to local turbulence. 

Bridging of any portion of the an- 
nular section, or hole growth, presents 
similar complications and is generally 
too unpredictable to account analyt- 
ically, although in some areas this may 
be possible. 

The compressibility of the con- 
fining walls, compressibility of the 
mud, lack of the assumed concentricity 
between pipe and hole, as well as the 
loss of fluid, further deviate from the 
mathematical picture. Despite all these 
complicating factors, however, the abil- 
ity to predict the bottom-hole pressure 
to a first order of magnitude is not seri- 
ously impaired, because many of these 
factors will compensate each other. If 
nothing else, these formulas at least 
serve to make one cognizant of the fac- 
tors that enter into pressure surges and 
how they may be conquered. 
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EFFECT OF INCREASING DRILLED HOLE SIZE 
ON BOTTOM-HOLE PRESSURE 
WHEN LOWERING 10,000 FEET OF 7” FLUSH-JOINT CASING 
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Conclusions 

The bottom-hole pressures that are 
created either positively or negatively 
by the running or pulling of drill pipe, 
casing, or tubing, have proved them- 
selves to be a very great source of po- 
tential trouble. As calculated in several 
illustrations, it is easy to see that the 
actual surges can do much damage 
even though the immediate effect of 
lost circulation, blowouts, or stuck drill 
pipe is not in evidence. 

As has been pointed out by the cal- 
culated values of pressure changes, 
surges can rise above the geostatic gra- 
dient during downward motion or fall 
considerably below the hydrostatic dur- 
ing withdrawal. Fractures created by 
high positive surges not only can cause 
immediate losses of mud, but also can 
create a continuous trouble spot 
through a permanent lowering of for- 
mation strength. 

If such fracturing occurs in a ver- 
tical plane during the extremely high 
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surging encountered on a casing job, 
it can bypass several thousand dollars 
worth of primary cementing and make 
one to ten squeezes necessary in order 
to control. This is particularly true 
where protective strings are set only a 
short distance through critical spots or 
where oil strings are set through closely 
spaced zones. 


On the other hand, high pulling re- 
ductions can undo all the corrective 
measures taken to seal off natural per- 
meability or man-made fractures by 
letting formation pressure slough off 
protective wall cake. If sufficient in- 
crease occurs in the percentage of cut- 
tings from this wall cake or even 
“sucked-in” formation carried in the 
annulus mud, drill pipe can become 
stuck either in a key seat or in a 
bridged-off section. A compounding of 
damage from reduction: surges can 
occur through a mistaken analysis, 
especially if the formation pressures 
contain gas. 
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The decrease in fluid weight from 
“sucked-in” trip gas is often misinter- 
preted into abnormal bottom-hole pres- 
sures and increased weight of drilling 
fluid is often recommended as a solu- 
tion. Since the average weighting is 
accompanied by increased yield 
strength and plastic viscosity, it is pos- 
sible for the suction surges to increase 
beyond the added weight so that the 
gas continues or even gets worse. Con- 
versely, both the increased positive 
surges and the unnecessary added 
weight put a terrific load on the for- 
mation during the dropping cycle. 
Consequently, it is recommended 
that pressure-reduction methods be 
adopted as a general practice, even 
though little apparent trouble is being 
encounted during drilling or comple- 
tion. Although most of these practices 
will require a certain amount of en- 
forcement because of their deviation 
from present standards, they will ac- 
tually cost an operating company prac- 
tically nothing. When added up along 
with all of the lost time encountered 
from “unavoidable” delays, or the time 
actually spent in the hole drilling, the 
few extra dollars spent in precautionary 
measures will be virtually impossible to 


find in the over-all cost of the well. 


Yet, the savings in actual cost, both of 
original completion and of further 
workover, can be considerable. 


BOTTOM-HOLE PRESSURE SURGES 
WHILE RAPIDLY SPUDDING WITH PUMP PRESSURE 
MAINTAINED CONSTANT AT 1,250 psi 

= 























1,008 88 
(10,000 FEET OF 4%" OD DRILL PIE 
SPUDDED 30 FEET IN 5 SECONDS IN 
8%" OPEN HOLE) 
900 a7 
800 86 
f | 
TTOM.HOLE PRESSURE 

tom 
85 
z| 700 
¥ 
< 
3 
s 600 8 
= 
’ 
3 
; 3 
S} se 83 
mo 
_ 
2 
~ 
2 
2 
=] 400 82 








ESSURE GRADIENT IN 





TOTAL PR 


TTOM.- HOLE 
PRESSURE DUE TO 
CIRCULATION ALONE 
200 80 


























2 4 




















: It WN SECONDS —————> 
2 
< 100 
< 
id 
re) 
ra] 
. 
= 
Fa -200 76 
Es 
2 
2 MUD WEIGHT $112 18S FI’ (15 LBS GAL? 
w PLASTIC VISCOSITY 35 CENTHONSE 
> YIELD STRENGTH 15 LBS 100 FT 
3 
FIG. 11. 








ea a, worms Eww 



























into Your 
| Drilling 
| Picture 


7 an 


PEE AP "carta asses mH 














eC 
Cc 
y To brighten your drilling picture, 
. investigate the extra profit possibili- 
. ties of Bucyrus-Erie spudders. Their 
ability to handle a wide variety of 
z tough jobs with outstanding speed and 
Es economy means extra profits for you. 
. | | 
TOP-TO-BOTTOM DRILLING For drilling from grass roots to pay in all kinds of 
| formations, Bucyrus-Eries are efficient, smooth-running machines. They 
combine big capacity with a sharp powerful spudding action for fast hole 
production with no loss-of-circulation worries. 
WELL COMPLETION Bucyrus-Erie spudders are ideal for drilling-in. Highly mobile 
: and easy to set up, they can move in on the job and get busy as soon as the 


rotaries move off. With either sturdy semitrailer mounting or easysliding 
skid base, these modern rigs save valuable hours of moving time. 


PRESSURE GRADIENT IN 


TOTAL 


SERVICING JOBS Whether the work is tube-and-rod servicing, cleaning-out, swab- 
bing, or deepening, Bucyrus-Eries handle it in exceptional time. Fast power- 
full line pulls and accurate control mean easy handling of tools, bailer, casing 
or rods. All models can operate with their own telescoping derricks or 
under stationary derricks. 11854C 











Get the full story on these all-round units from your nearby 
Bucyrus-Erie spudder distributor. Four models: 60-L, 28-L, 36-L, 
48-L. Maximum drilling depth, 6000 feet; servicing 7000 feet. 









IE South Milwaukee, Wisconsin 
© First utti the Finest a Spudders + 
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DISTRIBUTION OF PRESSURE WITH DEPTH 
AT INSTANT OF PEAK PRESSURE ON FIGURE 5 


4’ DRILL PIPE WITH PLUGGED BIT LOWERED 90 FEET 
IN 14 SECONDS IN 8%” HOLE 
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It is recommended that the following 


pressure-reduction practices be 


instituted as standard procedures, even where lost-circulation difficul- 


ties are not expected: 


1. Increase running or pull- 
ing times sufficiently to 
keep pressures safely 
above zonal hydrostatic 
pressure, but below the 
formation strength at all 
times. 


2. Decrease the rate of ac- 
celeration or deceleration 
of the pipe through 
smoother brake handling 
and earlier use of the hy- 
dromatic brake. 
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3. Use bottom fill devices 
(wherever they are feasi- 
ble commensurate with 
other problems that might 
exist) to relieve annulus 
volumes by internal fill- 
ing. 


Increase clearances wher- 
ever possible. (Although 
this concept is affected by 
so many other economic 
factors that the recom- 
mendation of changing 


or 


i 


- “Down 


programs would be inad- 
visable on this basis alone, 
there is a point of de- 
creased clearance at 
which the bottom-hole 


pressures will begin a 
very rapid upward swing. 
This should definitely car- 
ry some weight along with 
the other economic fac- 
tors determining a given 
drill pipe, casing, and 
open-hole relationship.) 


5. Care should also be used 
with projections above 
pipe size such as oversize 
drill collars, and drill pipe 
protectors, or improperly 
designed centering and 
scratching equipment run 
on casing. These projec- 
tions can compound pres- 
sure build-ups, particu- 
larly if they should create 
excessive pressure losses 
because of local turbu- 
lence and eddies. 


6. The practice of spudding 
back through previously 
drilled formations, using 
high rates of pumping as 
well as high rates of pipe 
acceleration and deceler- 
ation, should be definitely 
controlled. 
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GAS IN ARCTIC CIRCLE 


Although the United States prob- 
ably is the greatest producer of nat- 
ural gas in the world, geologists con- 
tinue to discover this fuel in remote 
corners of the earth. An extensive 
deposit of oil was found in Umiat, in 
the Naval Petroleum Reserve in the 
Arctic Circle. One large natural gas 
field also was found there. How- 
ever, because of the expense in- 
volved in transporting oil and natural 
gas from Northern Alaska, the Navy 
believes that at least four fields that 
could produce at least 100,000 bar- 
rels daily would be needed to make 
the venture profitable. 
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BLOWOUT PREVENTERS 


MARVIN R. JONES* 


Experience has proved that mechanical equipment 
must be used to supplement the hydraulic system used to 
control formation pressures encountered in rotary drilling 
operations. 

A possible assembly of equipment designed to effect such 
control is shown in Fig. 1. Starting from the bottom, the 
elements shown are: 

1. Acombination unit including a blowout preventer and 

a master valve. 

2. A drilling spool. 

3. A blowout preventer. 

4. A blowout preventer. 

From the drilling spool, to the right, is shown a flow line 
valve and a flow line. To the left are wing valves and a 
choke. Not shown in the figure but necessary for the opera- 
tion of the equipment shown are a source of operating pres- 
sure and a control manifold for directing that pressure. 

There is no standard assembly, and the possible varia- 
tions are almost infinite. Special arrangements, and special 
equipment are used to meet various special conditions, but 
operators differ widely on what is the best hook-up. 


Function of Elements 


A blowout preventer is a valve designed to close off the 
annular passage formed between a large pipe to which it 
is attached, and a smaller pipe contained inside the large 
one. They are required to seal around pipe which may be 
moved, which may have a rough outer surface and which 
may be submerged in a highly abrasive fluid. 

A master valve is simply one designed to close a passage 
formed by the extension of a well casing or tubing. In pres- 
ent day practice, most master valves used for drilling are 
simply standard blowout preventers equipped with closing 
members adapted to close an open hole. 

Drilling spools are fittings used to provide operating space 
between elements on the one hand, and access to the well 
bore on the other. Many assemblies do not use spools, 
using arrangements providing operating space, and units 
having side outlets for access. 

Flow line valves are similar in function to master valves, 
being employed to close lateral passages that are usually 
smaller than the well bore, under conditions much the same 
as those with which the master valve operates. Here again, 
many assemblies are so arranged that no flow line valve is 
required, with the return flow of mud coming away from 
the well bore above the top preventer. 

A wing valve is similar again to the two previously men- 
tioned valves; it is used to close the passage between the 
well bore and the choke. 

The function of the choke is to throttle the return flow 
of mud when that flow is caused by well pressures over 
which operator has no control. 

Besides the equipment shown, numerous other units are 
commonly used from time to time to control pressures in 
the well bore. Some of these seals are what could be called 
“working pack-offs” as compared to the emergency pack- 
offs; and they are used to control pressures developed in- 
tentionally at the surface of the well. Such cases occur when 
it is necessary for some reason to use a circulating fluid 
whose weight only partially offsets the formation pressure. 
~~ *Petroleum Mechanical Development Company, Houston, Texas. 





They also occur when it is necessary to apply pressure to 
the well bore during operations to achieve some particular 
result. 

Other equipment not shown includes such elements as 
drill stem float valves, kelly cocks, and internal blowout 
preventers of various types. 

Summed up, control assemblies of this sort are used pri- 
marily to control formation pressures in a well bore during 
drilling operations when it is either not possible or not prac- 
tical to control them entirely by hydraulic means, that is by 
weighting drilling fluid. 


Pressure Control Assembly 

For the purpose of a more specific examination of the 
various elements assembled to control the pressures we 
have discussed, it is possible to consider two general groups: 
primary equipment and secondary equipment. 

Elements classified as primary equipment can be de- 
scribed as those designed and used for the purpose of hold- 
ing safely whatever pressure the formation may be able 
to impose on the assembly it is a part of. 

As stated previously, master valves are those units used 
to close the open well bore and hold whatever pressures 
may be developed. In the past, conventional steel gate 
valves were used for this purpose, but at the present time, 
the large majority of master valves are blowout preventers 
with rams adapted to make a closure on the open hole. 
This has come about because of the necessity of making a 
leak tight closure under extremely adverse conditions and 
because of the necessity of making operating time as short 
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as possible. Such practice also employs more flexible equip- 
ment. For some years two or three special types of master 
valve were used, and some few of these valves are still in 
use. The practice is not common, however, and the discus- 
sion on blowout preventers will cover the equipment most 
usually used for master valves. 


Blowout Preventers 


API Standard 6E states our definition of a blowout pre- 
venter in these words: “A blowout preventer is a unit at- 
tached to the casing or to a unit of wellhead equipment in- 
stalled thereon for the purpose of controlling pressures in 
the annular space between the casing and an inner string of 
pipe during drilling and completion operations.” This defi- 
nition is not quite broad enough to cover all blowout pre- 
venters in the sense that the term is sometimes used to 
describe units used with wire rope, lines, or sucker rods; 
or may be applied to devices used inside drill pipe. The 
following remarks are limited to the meaning of the defini- 
tion. 

Ram Type Preventers 

Ram type preventers of one sort or another form the 
basic element in almost all pressure control assemblies to- 
day. In this sense, a ram is defined by the standard just 
quoted as “a unit retractable from the bore of a wellhead 
or blowout preventer, which in its extended position en- 
gages a pipe to effect a seal in the annular space between 
the well head or blowout preventer, and may provide a 
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means of support for the pipe.” These rams described are 
customarily retracted by sliding or by rotating them out of 
engagement. 

Two types of ram construction are popular: cylindrica! 
and flat. Only one unit using cylindrical rams adapted to 
slide in and out of round bores opposing each other at right 
angles to the axis of the wellbore is currently extensively 
manufactured and used. 


Cameron Type ‘‘QRC’’ Blowout Preventer 
Fig. 2 illustrates Cameron Type QRC, which has these 
features considered to be advantages and disadvantages: 


Advantages 
1. It has high pressure capacity. 
2. It operates reliably with minimum maintenance. 
3. Maintenance is reasonable in cost. 
4. Its overall height is low compared to most annular 
preventers. 
5. It is simple. 
6. Ram change is easy. 
7. Rams are interchangeable between pressure ratings. 
8. Rams have high pipe hanging capacity. 
9. Ram front packings have high wear volume. 
10. Operating speed is fast. 
11. Well pressure tightens ram seal. 
Disadvantages 
1. Overall height is more than that of flat ram 


preventers. 
2. Corresponding rams and packing are required for 
each pipe size. 
3. Preventer can be installed upside down. 
4. Too much cellar space is required for ram change. 
5. It is difficult to test between rams as test pressures 
tend to make lower rams leak by forcing them open. 
6. Two preventers are required to work pipe in or out 
of the hole under pressure. 
7. QRC is heavy as compared with flat ram units. 
8. Piston and operating rods are exposed to dirt and 
damage. 
9. It cannot be opened manually. 
10. Close fitting rams require more maintenance to pre- 
vent sticking than do looser fitting ones. 


Care and Maintenance. Maintenance of QRC preventers 
is simple. In use, any ram type preventer should be operated 
at least once each day and better yet, once each tour. If 
more than 150 psi operating pressure is required, the pre- 
venter should be disassembled in conformance with the 
manufacturer’s manual and the reason for hard operation 
ascertained at the first opportunity. Some of the reasons for 
hard operation are damage to the rods, dirt or other foreign 
material, and misalignment. Rust on the ram bore or on the 
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ram, and swollen packing can also interfere with normal 
operation. 

During each disassembly, all working parts should be 
cleaned and lubricated with the proper lubricant. 

It is a highly profitable practice to disassemble, clean, 
lubricate, and reassemble each preventer at regular periods, 
perhaps at moving time, and always before storage periods. 
Particular attention should be paid to the flanges at the 
time of any disassembly of units. Probably more serious 
leaks have developed between flanged joints than at all 
other critical points combined. Ring grooves should be 
cleaned with a solvent, should be greased, and should be 
fitted with a wooden protector when not in use. Grooves in 
use should be protected with a light film of oil or light 
grease. Damaged grooves should be sent in to the manu- 
facturer for repair. 

The manufacturer’s care and maintenance manual should 
be used for reference to all details of maintenance, and 
should be available to well crews at all times when the 
preventer is in use. 


Flat Ram Preventers 
Several makes of preventers employing flat rams are 
now popular. Most preventers of this type use designs in 
which the rams slide in and out of opposing ram bores in 
much the same fashion as the rams of the QRC do. One unit 
in this group, however, rotates the rams into engagement 
about a horizontal axis at the upper rear of the ram. 


a Shaffer Type ‘‘B’’ Blowout Preventer 

FIG. 3 shows various views of the Shaffer Type “B” pre- 
venter, called by the manufacturer a “hydraulic cellar con- 
trol gate.” This unit is one of the latest in a long line of flat 
ram preventers which have been extensively used. The 
“double gate” model, ordinarily using one set of “blind 
rams” adapted to close on open hole, and one set of “pipe 
rams” adapted to engage some particular size of pipe is 


most popular and is discussed here. 

Although it is obvious that many of the advantages and 
disadvantages (or limitations) are identical to those of the 
QRC, users have mentioned some of the following as im- 
portant features in their estimation: 


Advantages 


1. Its overall height is less than is possible or practical 
with cylindrical ram preventers. 

2. Ram change is extremely easy and requires very 
little space. 

3. Rams can be handled by hand. 

4. Operating screw and rods are not exposed. 

5. It is compact and light, as compared with round 
ram preventers, 

6. Integral skids make for easy handling. 

_ 7. Fairly easy opening under pressure is often con- 

venient. 

8. Double construction eliminates one flanged connec- 
tion. 

9. Loose fit between rams and body in retracted posi 
tion reduces danger of rams sticking. 

10. Maintenance is very simple and inexpensive. 

11. Rams have high pipe hanging capacity. 

12. Ram chambers drain well. 

13. Has high pressure capacity. 

14. Lower rams can be changed without removal of 
upper rams. 


Disadvantages 


Unit cannot be opened manually. 

2. Double design does not lend itself to maximum flexi- 
bility in the location of flowlines, choke manifolds, 
fill up lines or the like. (Single models do.) 

3. Studded flanges are more difficult to handle without 
damage (to studs) on large units of equipment. 

4. Corresponding rams and packing are required for 

each pipe size. 


—_ 





Shafter Type B hydraulic single cellar contro! gate. 


Non-rising stem. 


Loosen screw cap. Open doors. 
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FIG. 3. SHAFFER CONTROL GATES. 


Shaffer Type E hydraulic double cellar contro! gate. 


Rising stem. 


Slide out old ram. 








Drilling Fundamentals 





5. Two preventers are required for 
working pipe into or out of the hole 
under pressure. 

Care and Maintenance. This unit 
should be operated once every day during 
drilling operations, If any increase in op- 
erating pressure is noticed, the rams 
should be removed at the first opportun- 
ity and should be cleaned and inspected. 
Ram recesses should be thoroughly 
washed and checked for dirt or nicks. If 
after correcting any conditions found, and 
if after operating several times, the pre- 
venter still requires too much pressure to 
operate, a company service man should 
be asked to check the unit. 

In addition to the care and precautions 
mentioned in connection with the QRC — 
flanges, studs should be protected from 
mechanical and corrosive types of dam- 
age while in transit or storage. 


Shaffer Type ‘‘E’’ Blowout Preventer 

Fig. 3 also shows a sectional view of the Shaffer Type 
“E” double gate preventer. Like the Type “B,” it is avail- 
able in either the double or single gate style, at the buyer’s 
option. 

The primary difference between the Type “E” and 
Type “B” preventers lies in the locking screw design. On 
the Type “E” preventers the screw moves in and out with 
the rams, whereas the others have non-rising stems. 

No portion of either locking screw is exposed to well 
fluid or external mechanical damage. 

General operating features, advantages and disadvan- 
tages, and maintenance required are the same as for the 
Type “B.” 


Cameron Type ‘‘SS’’ Preventer 
This preventer is relatively new, having first made an 
appearance in Gulf Coast and West Texas fields during the 
early summer of 1953. Very little user comment is avail- 
able, but examined in the light of comment provided on 
the two previous units discussed, it seems likely that the 
features listed’ will be considered desirable: 


1. Its overall height is low as compared to round ram 
preventers. 

2. It is compact and light as compared to round ram 

preventers. 

Ram change is easy. 

Operating rods and screws are not exposed to ex- 

terior damage. (They are exposed to well fluids.) 

Double construction eliminates one flanged connec- 

tion. 

Large volume of ram front packing gives long wear. 

No fluid lines are exposed. 

Maintenance is simple and inexpensive. 

Well pressure tightens ram seal. 

Rams have high pipe hanging capacity. 


pw 


a 


SoM 
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It is reasonable to believe that the limitations and dis- 
advantages of a basic nature will be for all practical pur- 
poses similar to those listed for Shaffer Type “B.” 


Care and Maintenance. Operate the “SS” preventer at 
least once a day while it is in use. Once a tour is better. 
Remove, clean, and inspect the rams if operating pressures 
go above 300 psi, or if they suddenly increase. 

When rams and bores in good condition do not provide 
easy operation, use the manufacturer’s manual as a guide 
to disassemble the cylinders for inspection and repair. Lu- 
bricate the unit as directed. 





PIPE RAM ASSEMBLY: 










CAPSTAN SCREW 
RAM LOCKING SCREW 
SEAL RING 


scerremmnany, 


BLIND RAM ASSEMBLY 
RAM CARRIER 





LB SWE OUTLET 


Cameron Type SS. 
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Release four capstan screws on 
each bonnet. 


Operating pressure opens bonnets 
and withdraws ram assemblies. 





may then be easily lifted 
from the preventer. 


Pipe centering guide is also easily 
lifted out of preventer. 


FIG. 4. CAMERON BLOWOUT PREVENTER 


Guiberson Type ‘‘A’’ Blowout Preventer 

Fig. 5 illustrates another fairly recent development. This 
unit is now used mostly for completions, recompletions, 
workover, and shallow drilling operations. No sizes larger 
than eight inch nominal have been seen, nor are large sizes 
listed in the manufacturer’s catalogs. A unique arrangement 
is provided for connecting two of these units together to 
form a double unit comparable in overall height to other 
flat ram double units. One other feature is the provision 
of extra stud holes so that users may bolt the standard 
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Guiberson Type A 

















body, made in only the 3000 psi cwp rating, to either the 
API series 600 or series 900 flanges without the use of 
adapters. 

Although this unit has met with success in its introduc- 
tion, no considerable amount of generally conceded opinion 
is found. Here again it is reasonable to believe that the 
general comment made on older equipment of the same 
general type will apply to some degree to this unit. 

Care and Maintenance. Maintenance on this unit appears 
to be very reasonable and simple. Daily operation to insure 
maintenance of satisfactory condition, and cleaning and 
lubricating at regular intervals seem to be required in 
about the same degree as other ram type preventers. Yearly 
disassembly, cleaning, part inspection, repair, and replace- 
ment represents a wise investment on any unit of primary 
pressure control equipment. 


Omsco Blowout Preventer 


Fig. 5 also shows the Omsco blowout preventer, which 
is a highly popular unit using rotating rams. One model 
sometimes seen, but not shown, provides a third ram lo- 
cated ninety degrees away from the two pipe rams. This 
ram is blind and is used by itself to close the bore of the 
body when no pipe is in the hole. It allows the design of a 
preventer which combines the advantages of an overall 
height between that of round ram preventers and that of 
flat ram preventers, together with through bolted flanges. 

Although these units are not new, it is impossible to 
develop enough comment to list the opinions expressed 
as consensus at this time. One remark worth consideration, 
however, was that ram packing pressure is developed en- 
tirely by well bore pressure. This precludes developing 
excessive packing pressures which would result in exces- 
sive wear against moving pipe. On the other hand, it is 
possible to conceive of occasions when higher packing pres- 
sure than that developed by wellbore pressure would be 
desirable. One other comment was that rams held pressure 
in only one direction, and that it was necessary to equalize 
pressures to open the preventer. 

Care and Maintenance. Little is required in the way of 
maintenance on the Omsco preventer. Regular operation, 
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Omsco blowout preventer using rotating rams — photo and two cross sections. 


FIG. 5. 





cleaning and inspection will normally insure satisfactory 
operation. 


Miscellaneous Ram Type Preventers 

A small number of ram type preventers are being used 
other than those just described. Many of these are becoming 
obsolete and are used in non-critical installations while 
some are no longer manufactured. In all cases, however, 
these units are similar in general respects to one or more 
of the units described. No pressure operated ram type units 
in this group are known. 

Advantages of Ram Type Preventers. Compared to other 
types of blowout preventers, ram types are generally con- 
ceded to afford compact size, low first cost, low mainte- 
nance costs, high pressure capacities, reliable operation and 
desirable operating characteristics. 

Limitations of Ram Type Preventers. The primary limita- 
tion of the ram type preventers currently available is that 
ram and ram front packings must correspond in size to the 
pipe they engage. 


Annular Type Blowout Preventers 

A purely arbitrary name for the type of blowout pre- 
venter, which uses a ring of packing material supported 
in some fashion by metal to close the annulus between 
the well pipe and the bore of the head is “Annular Type.” 
Several types of units fall into this general classification. 

Contractible Annular Type. The most popular type of 
annular preventer construction uses a ring of packing ma- 
terial with suitable reinforcement. This ring has the same 
inner diameter as the body of the preventer and remains in 
place ready for use at all times. Means are provided to 
constrict this ring until its inner diameter is small enough 
to engage and seal on a pipe, or even to effect a total 
closure on an open hole. 


Hydril Type ‘‘GK’’ Blowout Preventer 
Fig. 6 shows a cut-away view of the Hydril type “GK” 
blowout preventer. To operate this unit, liquid under pres- 








Pack-off on open hole safely holds 
well pressures equal to rated work- 
ing pressure of preventer. 


Shows tight pack-off on kelly for 
holding high well pressures. 





sure is introduced under the piston whose upper, inner sur- 
face is conical. Steel reinforcement in the packing element 
nrevents upper movement of the element so that the conical 
surface of the piston forces the element to constrict. 


Advantages 
It seals on whatever size or shape is in the hole. 
It seals on open hole. 
3. One preventer can be used to work pipe into or out 
of the hole under pressure. 
It reduces the number of preveniers required. 
It reduces the danger of pulling tool joints into the 
sealing element. 
It is simple. 
Packing elements have high wear volume. 
Well pressure tightens seal. 
Wear surface is under high circumferential compres- 
sion. 


nN = 
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Disadvantages 


It costs more than some ram type preventers. 

It is taller than ram type preventers. 

It cannot be operated by hand. 

It must be repacked from the top. 

Time required for repacking is greater than for ram 
type preventers. 


Care and Maintenance. Operation of the preventer 
periodically (two or three times a week is ordinarily ade- 
quate) insures that the unit will be in good operating condi- 
tion when needed. It is not desirable in these operations 
to effect a closure on the open hole very often since the 
practice might produce some set in the packing which 
would keep it from opening to its full original bore. 

When any positive increase is noticed in the pressure 
required to operate this unit, or when more than about 
1300 psi is required to effect a complete closure on the 
open hole, the unit should be disassembled, cleaned, in- 
spected, and defective parts should be repaired or replaced. 
Particular care should be taken to see that as little dirt 
and sand as possible is allowed to find its way into the 
operating cylinder, and the cylinder should be cleaned well 
at each disassembly. 


PP PY 


Regan Types ‘‘K’’ and Torus Blowout Preventers 

The Regan types “K” and Torus blowout preventers, as 
shown in Fig. 7, differ from the Hydril preventers in that 
the packing element is forced into sealing contact with the 
inner pipe by the direct action of a hydraulic fluid. Such 
a design is extremely simple and should be free of any 
tendency to stick. It has the ability to seal on all sizes and 
shapes of objects and can be used to work pipe with con- 
trolled operating pressure. No actual experience of any 


Shows tight pack-off for holding 


FIG. 6. HYDRIL TYPE GK. 
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Shows controlled pack-off for easy 
high well pressure and for pre- stripping of tool joints. 


venting upward movement of pipe. 





extent is available on the Gulf Coast, but it seems possible 
that the packing might have some tendency toward cold 
flow under higher pressures over extended periods of time. 
Far northern users of annular equipment have suggested 
use of flow lines above annular packings since low tempera- 
tures make for difficult operation and the mud returns pro- 
vide some heat. 

At the time of writing, the Torus preventer is a fairly 
recent development whose compact design seems to repre- 
sent its most substantial improvement over its predecessors, 
together with the fact that it seems to have higher pressure 
capacity. 

Care and Maintenance. Almost no maintenance is re- 
quired to keep these units in safe condition. They should be 
operated and inspected periodically, and only pack-offs in 


. reasonably good condition should be used. Normal protec- 


tion of parts, particularly flanges, is about all the other 
maintenance required. 


‘‘Hosmer’’ Type Annular Blowout Preventers 

One of the earliest approaches to the problem of closing 
the annular. space between a well pipe and a casing was 
that of providing a split ring of packing and reinforcement 
which could be latched around the pipe and lowered to 
and secured in a special head. A considerable number of 
such units are presently being used, but only one type is 
being manufactured in any quantity. 


OCT Type ‘‘J-1’’ Blowout Preventer 
Fig. 7 includes a cross sectional view of the OCT type 
“J-1” blowout preventer with the conventional pack-off in 
place. The heavy upper ring on the body is forced open by 
lowering the packoff into the upper, tapered portion of the 
ring. After the packoff is in place, it is secured by a shoulder 
on the upper ring, after the ring is returned to its closed 
position by a spring. A heavy pin is furnished for holding 
the ring in closed position. 
The manufacturer of this particular unit recommends it 
principally for use in conjunction with ram type preventers, 
for work-over hook-ups, and similar applications. 


Flow Line Valves 

Whenever a flow line, or mud return line, is taken out at 
a level below the rams of a preventer in a pressure control 
assembly, a valve must be provided to supplement those 
rams by closing the flow line. Most flowlines are relatively 
small as compared to the well bore, but, in general, the 
problems of design are similar to those of blowout pre- 
venter and master valve design. 

Ram Type Valves. Because of the similarity of the condi- 
tions of use just mentioned, it is natural that ram designs 


THE PETROLEUM ENGINEER, January, 1955 





+ Le) 


O10 









A, il 


eo“ ww WY 


ne 


ji- 
ns 
























ALLOY STEEL STUDS 
W/1 NUT 












Photos and cut away 
view, above, of Regan Torus. 





having a considerable volume of resilient packing should 
be used to some extent. In general, valves of this sort are 
more expensive to buy than conventional gate or plug 
valves, but are less expensive to maintain. 

Cameron “HCR” Valve. Also illustrated in Fig. 7 is the 
Cameron Type “HCR” flowline valve, which is one of the 
most common in present day use. It is made in both four 
inch and six inch sizes. The primary difference between it 
and earlier ram type valves is that line pressure is bypassed 
to the rear of the ram. This reduces the force required to 
close the unit by a substantial amount, and allows the flow 
line pressure to hold the ram in the closed position. 

Maintenance on this unit does not differ materially from 
that for the “QRC” blowout preventer. 

Gate Type Flow Line Valves. There are only a few gate 
type valves used at present for flowline service, and these 
are usually used on assemblies for medium or low pressure 
in the areas of well defined pressures. Only two commonly 
used valves are designed primarily for service with abra- 
sive fluids. 


Cameron “Flex Seal” Mud Valves. Fig. 8 contains cross 


sections of the Cameron “Flex-Seal” mud valve which 
illustrate the resilient lining in the body which engages the 
gate to effect a seal. Lubrication and occasional disassem- 
bly and inspection ordinarily insure reasonable working 
conditions. This valve is most widely used for mud line 
manifolding. 

Edward “Mud Wonder” Mud Valve. Also coming into 
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NOTE: 
Top flange furnished with 
straight bore as shown or 
tapered bore for use with 
tubing honger 


Cameron Type HCR flowline valve. 


FIG. 7. 
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Oil Center Tool Type J-1. 


PACKING REGULATING SCREW 


— CLOSING MANIFOLD 





use on flow lines is the recently introduced Edward mud 
line valve. Mechanical features differ from those of the 
“Flex-Seal,” but the “Mudwonder” employs a metal gate 
forced into a resilient lining for effecting a seal in a man- 
ner similar to that of the “Flex-Seal.” Replacement of ex- 
pendable parts is simple and fast with this valve. 

Plug Type Flowline Valves. Several extremely well built, 
heavy, plug type valves are sometimes used for mud flow 
lines. Although such valves are more or less general pur- 
pose valves, they extensively employ hard facing materials 
and have ‘accurately machined seating surfaces. They are 
seldom seen in sizes larger than three and four inches, and 
are often gear operated in view of the abrasive fluids and 
potentially high pressures. 


Kelly Cocks 

Whenever anticipated formation pressures are greater 
than the maximum safe working pressure of a rotary hose 
or perhaps a rotary swivel, it is usual to provide a valve 
of one sort or another in a rotary substitute which is made 
up between the kelly and the swivel. Such valves must be 
reasonably well balanced in order that no undesirable large 
forces are developed under rotation. Many of these valves 
are plug type, and many employ some resilient sealing ma- 
terial. One unit employs a rotating ram similar to the rotat- 
ing ram blowout preventer previously described. This unit, 
together with another common model, is illustrated in Fig. 8. 

Maintenance on these units involves occasional dis- 
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FIG. 8. 





Hamer plug valve. 





Shoffer kelly cock 
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assembly, inspection, cleaning, and repair. Manufacturers 
ordinarily furnish detail instructions for each specific unit. 


Internal Blowout Preventers 

Some work has been done in recent years towards the 
development of a tool which would float inside drill pipe 
on a difference in head between the inside and outside mud, 
and which would engage the inside of the drill pipe when 
its rate of rise in the pipe exceeded a predetermined value 
to effect a closure. It would be used ordinarily only during 
round trips. No unit of this type is known to be widely used. 


Bolting and Gaskets 

Bolting and gaskets used are usually standard items 
made and sold in strict accordance with API standard 6B, 
which describes the flanges; they are the universal con- 
necting element. Material that does not meet this specifica- 
tion should be used only as a last resort. 

Bolting should be maintained in a clean, rust-free condi- 
tion with the nuts running freely on the stud bolts. Gaskets 
should be handled with care, and should be free from any 
surface defects, nicks, or rust. They should not be reused. 


General Flange Maintenance 

Since most leaks on pressure control assemblies occur 
at the connections between the various units, it is obvious 
that flange maintenance is as important as maintenance 
of the units. As mentioned before, the ring groove should 
be protected at all times with a light film of oil. If the joint 
is to be disassembled for a long period, a rust preventive 
applied before installing a wooden protector is worthwhile. 

At the time a joint is made up, both the gasket and the 
groove should be perfectly clean except for the light film 
of oil, or very light grease. Grooves should never be cleaned 
with a wire brush. Resilient supplementary seals, just mem- 
tioned, aid in protecting the primary sealing surfaces, and 
in practice have reduced the incidence of flange leakage. 
Large amounts of grease in ring grooves can interfere with 
the proper engagement of the sealing surfaces and produce 
leakage long after the joint has been made. 


Assembly Inspection 

A great deal has been said about visual inspection in 
connection with the various components and with the con- 
necting elements. While this type of inspection in connec- 
tion with maintenance is invaluable, it must be understood 
that the combination of the various units of equipment 
amounts to an integration of specialized functions, so that 
the assembly acts more or less as a unit with more general- 
ized or universal function. After assembly, a need for in- 
spection and maintenance of the assembly as a whole exists. 


Pressure Testing of Assemblies 
Since the primary function of the assemblies discussed 
is to control pressure, fluid pressure testing and inspection 
for leakage is extremely important. The following state- 
ments should be considered carefully. 

1. A planned margin of safety should be maintained. 
For example, if a pressure of say 3000 psi is thought 
possible, the assembly should be able to hold a pre- 
determined higher pressure, without leakage, to pro- 
vide some safety factor. 

2. The fact that an assembly will hold a given test pres- 
sure today does not necessarily insure that it will 
not leak at some considerably lower pressure a week 
from today, under identical test conditions. 

3. The ability of an assembly to hold a yiven pressure 


with mud does not mean it will hold as much with 
water; the ability to hold with water does not nec 
essarily tell anything about the gas pressure which 


will cause leakage 


In view of these statements, it seems obvious that the 
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FILL YOUR CASING AUTOMATICALLY 


re) ...from the bottom...while it’s being run 


» DARKER 


¢ DIFFERENTIAL FILL-UP SHOES and 
¢ DIFFERENTIAL FILL-UP COLLARS 


Here’s what DIFFERENTIAL FILL-UP Equipment does... 


Permits the casing to fill automatically from the bottom, while it is being 
run, to within 90% of the fluid level of the annulus (using a shoe OR a 
collar)—or to within 81% of the fluid level of the annulus (using both a 
shoe AND a collar). In addition, a back-pressure valve is present to be 
used at the discretion of the operator, for ‘‘floating’”’ or for cementing. 


Here's how Baker DIFFERENTIAL FILL-UP Equipment will aid you to avoid 
danger, increase rig efficiency, save valuable time and promote safety... 


REDUCES THE DANGEROUS “RAM EFFECT” thus minimizing the hazard of 
breaking down a potential lost circulation zone. 


SAVES COSTLY DRILLING MUD that might otherwise be lost to the formation 
due to the “ram effect.” 


MINIMIZES DAMAGE TO MUD CAKE on the wall of the hole. The majority of 
the fluid displaced as the casing string is lowered enters the casing instead of 
flowing up the annulus and causing possible damage to the mud cake. 


REDUCES DANGER OF STICKING CASING by reducing to a minimum the 
“no-motion time” formerly required to fill casing at the surface—extremely 
important when running casing in directional holes or sloughing formations. 


SAVES ONE-HALF THE RUNNING-IN TIME plus the proven advantages of Baker 
Baker DIFFERENTIAL FILL-UP Shoe, Floating Equipment, including a back-pressure valve for cementing. 


Product No. 1081. 


A—Flapper Valve functions only at discretion 
of operator. 

B—Sleeve Valve operates to control rate of 
flow and volume of ‘‘fill-up’’ fluid. s 

C=Siceve Valve Sent, Ask any Baker representative or office 


D—Shear Ring is sheared. Flapper Valve now for this new 16-page illustrated brochure... 
functions for floating or cementing. 


KEEPS THE RIG FLOOR CLEAN AND SAFE by eliminating the messy spill-over 
and splattering of mud present when casing is filled at the surface. 





BAKER OIL TOOLS, INC., HOUSTON - LOS ANGELES - NEW YORK 








When running-in, the 
Sleeve Valve isin closed 
position in contact with the 
Sleeve Valve Seat. When 
the Sleeve Valve is in this 
position, fluid entry into 
the casing from below the 
valve is effectively blocked. 
The Sleeve Valve will be 
in the closed position 
whenever the height of the 
fivid column in the casing 
(the fill) EXCEEDS 90% of 
the height of the fluid col- 
umn in the annulus. 


























When the height of the fluid 
column in the casing (the fill) is 
LESS than 90% of the height 
of the fluid column in the an- 
nulus, the Sleeve Valve moves 
upward away from the Seat 
and permits fivid entry into 
the casing through the bottom 
of the FILL-UP Shoe. During the 
cosing run, the Sleeve Valve 
© 2ens and closes according to 
the pressures imposed on its 
top end bottom creas and 
thus avtometically regulates 
the degree of fill. 








When it is time for cement- 
ing, pressure of approxi- 
mately 1,000 psi is built up 
in the casing to shear the 
Shear Ring that holds the 
Sleeve Valve Seat in the 
supporting vanes of the 
Valve Cage. The Sleeve 
Vaive can then move 
downward sufficiently to 
release the spring-looded 
Flapper Valve, and there 
after the FILL-UP Shee 
functions as @ conventiona 
Float Shoe. 
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DISTRIBUTION OF PRESSURE WITH DEPTH 
AT INSTANT OF PEAK PRESSURE ON FIGURE 5 
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DRILL PIPE WITH PLUGGED BIT LOWERED 90 FEET 
IN 14 SECONDS IN 86%” HOLE 
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FIG. 12. 








It is recommended that the following pressure-reduction practices be 
instituted as standard procedures, even where lost-circulation difficul- 


ties are not expected; 


1. Increase running or pull- 
ing times sufficiently to 
keep pressures safely 
above zonal hydrostatic 
pressure, but below the 
formation strength at all 
times. 


Decrease the rate of ac- 
celeration or deceleration 
of the pipe through 
smoother brake handling 
and earlier use of the hy- 
dromatic brake. 


B-96 


3. 





Use bottom fill devices 
(wherever they are feasi- 
ble commensurate with 
other problems that might 
exist) to relieve annulus 
volumes by internal fill- 
ing. 


Increase clearances wher- 
ever possible. (Although 
this concept is affected by 
so many other economic 
factors that the recom- 
mendation of changing 


ou 


- “Down Hole 


programs would be inad. 
visable on this basis alone, 
there is a point of de. 
creased clearance aq} 
which the bottom-hole 
pressures will begin « 
very rapid upward swing, 
This should definitely car. 
ry some weight along with 
the other economic fac. 
tors determining a given 
drill pipe, casing, and 
open-hole relationship.) 


Care should also be used 
with projections above 
pipe size such as oversize 
drill collars, and drill pipe 
protectors, or improperly 
designed centering and 
scratching equipment run 
on casing. These projec- 
tions can compound pres- 
sure build-ups, particu- 
larly if they should create 
excessive pressure losses 
because of local turbu- 
lence and eddies. 


The practice of spudding 
back through previously 
drilled formations, using 
high rates of pumping as 
well as high rates of pipe 
acceleration and deceler- 
ation, should be definitely 
controlled. 
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Oil, February 1, 1949, Page 85. 

“Calculation and Control of Mud Pressures in 
Drilling and Completion Operations,”’ George 
S. Ormsby, API Drilling and Production 
Practice, 1954 Edition, Paper No. 901-30-H. 


. “Mud Flow in Drilling,’ R. S. J. Pigott, AP! 


Drilling and Production Practice, 1941 Edi- 
tion, Page 91. 


. “Pressure Changes in Drilling Wells Caused 


by Pipe Movement,” W. T. Cardwell, Jr., 
API Drilling and Production Practice, 1953 
Edition, Page 97. * * 








GAS IN ARCTIC CIRCLE 


Although the United States prob- 
ably is the greatest producer of nat- 
ural gas in the world, geologists con- 
tinue to discover this fuel in remote 
corners of the earth. An extensive 
deposit of oil was found in Umiat, in 
the Naval Petroleum Reserve in the 
Arctic Circle. One large natural gas 
field also was found there. How- 
ever, because of the expense in- 
volved in transporting oil and natural 
gas from Northern Alaska, the Navy 
believes that at least four fields that 
could produce at least 100,000 bar- 
rels daily would be needed to make 
the venture profitable. 
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BLOWOUT PREVENTERS 


__Nilling Fundamentals 


MARVIN R. JONES” 


Experience has proved that mechanical equipment 
must be used to supplement the hydraulic system used to 
control formation pressures encountered in rotary drilling 
operations. 

A possible assembly of equipment designed to effect such 
control is shown in Fig. 1. Starting from the bottom, the 
elements shown are: 

1. Acombination unit including a blowout preventer and 

a master valve. 

2. A drilling spool. 

3. A blowout preventer. 

4. A blowout preventer. 

From the drilling spool, to the right, is shown a flow line 
valve and a flow line. To the left are wing valves and a 
choke. Not shown in the figure but necessary for the opera- 
tion of the equipment shown are a source of operating pres- 
sure and a control manifold for directing that pressure. 

There is no standard assembly, and the possible varia- 
tions are almost infinite. Special arrangements, and special 
equipment are used to meet various special conditions, but 
operators differ widely on what is the best hook-up. 


Function of Elements 


A blowout preventer is a valve designed to close off the 
annular passage formed between a large pipe to which it 
is attached, and a smaller pipe contained inside the large 
one. They are required to seal around pipe which may be 
moved, which may have a rough outer surface and which 
may be submerged in a highly abrasive fluid. 

A master valve is simply one designed to close a passage 
formed by the extension of a well casing or tubing. In pres- 
ent day practice, most master valves used for drilling are 
simply standard blowout preventers equipped with closing 
members adapted to close an open hole. 

Drilling spools are fittings used to provide operating space 
between elements on the one hand, and access to the well 
bore on the other. Many assemblies do not use spools, 
using arrangements providing operating space, and units 
having side outlets for access. 

Flow line valves are similar in function to master valves, 
being employed to close lateral passages that are usually 
smaller than the well bore, under conditions much the same 
as those with which the master valve operates. Here again, 
many assemblies are so arranged that no flow line valve is 
required, with the return flow of mud coming away from 
the well bore above the top preventer. 

A wing valve is similar again to the two previously men- 
tioned valves; it is used to close the passage between the 
well bore and the choke. 

The function of the choke is to throttle the return flow 
of mud when that flow is caused by well pressures over 
which operator has no control. 

Besides the equipment shown, numerous other units are 
commonly used from time to time to control pressures in 
the well bore. Some of these seals are what could be called 
“working pack-offs” as compared to the emergency pack- 
offs; and they are used to control pressures developed in- 
tentionally at the surface of the well. Such cases occur when 
it is necessary for some reason to use a circulating fluid 
whose weight only partially offsets the formation pressure. 
~~ ®Petroleum Mechanical Development Company, Houston, Texas. 
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They also occur when it is necessary to apply pressure * 
the well bore during operations to achieve some particula 
result. 

Other equipment not shown includes such elements as 
drill stem float valves, kelly cocks, and internal blowout 
preventers of various types. 

Summed up, control assemblies of this sort are used pri 
marily to control formation pressures in a well bore during 
drilling operations when it is either not possible or not prac 
tical to control them entirely by hydraulic means, that is by 
weighting drilling fluid. 


Pressure Control Assembly 

For the purpose of a more specific examination of the 
various elements assembled to control the pressures we 
have discussed, it is possible to consider two general groups: 
primary equipment and secondary equipment. 

Elements classified as primary equipment can be de- 
scribed as those designed and used for the purpose of hold- 
ing safely whatever pressure the formation may be able 
to impose on the assembly it is a part of. 

As stated previously, master valves are those units used 
to close the open well bore and hold whatever pressures 
may be developed. In the past, conventional steel gate 
valves were used for this purpose, but at the present time, 
the large majority of master valves are blowout preventers 
with rams adapted to make a closure on the open hole. 
This has come about because of the necessity of making a 
leak tight closure under extremely adverse conditions and 
because of the necessity of making operating time as short 
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FIG. 2. Cameron Type QRC blowout 
preventer, exploded view 
and top and side views. 


























means of support for the pipe.” These rams described are 
customarily retracted by sliding or by rotating them out of 
engagement. 





as possible. Such practice also employs more flexible equip- 
ment. For some years two or three special types of master 
valve were used, and some few of these valves are still in 
use. The practice is not common, however, and the discus- 
sion on blowout preventers will cover the equipment most 
usually used for master valves. 


Blowout Preventers 

API Standard 6E states our definition of a blowout pre- 
venter in these words: “A blowout preventer is a unit at- 
tached to the casing or to a unit of wellhead equipment in- 
stalled thereon for the purpose of controlling pressures in 
the annular space between the casing and an inner string of 
pipe during drilling and completion operations.” This defi- 
nition is not quite broad enough to cover all blowout pre- 
venters in the sense that the term is sometimes used to 
describe units used with wire rope, lines, or sucker rods; 
or may be applied to devices used inside drill pipe. The 
following remarks are limited to the meaning of the defini- 
tion. 


Ram Type Preventers 

Ram type preventers of one sort or another form the 
basic element in almost all pressure control assemblies to- 
day. In this sense, a ram is defined by the standard just 
quoted as “a unit retractable from the bore of a wellhead 
or blowout preventer, which in its extended position en- 
gages a pipe to effect a seal in the annular space between 
the well head or blowout preventer, and may provide a 


Two types of ram construction are popular: cylindrica! 


and flat. Only one unit using cylindrical rams adapted to 


slide in and out of round bores opposing each other at right 


angles to the axis of the wellbore is currently extensively 
manufactured and used. 


Cameron Type ‘‘QRC’’ Blowout Preventer 
Fig. 2 illustrates Cameron Type QRC, which has these 
features considered to be advantages and disadvantages: 


Advantages 
1. It has high pressure capacity. 
2. It operates reliably with minimum maintenance. 
3. Maintenance is reasonable in cost. 
4. Its overall height is low compared to most annular 
preventers. 
5. It is simple. 
6. Ram change is easy. 
7. Rams are interchangeable between pressure ratings. 
8. Rams have high pipe hanging capacity. 
9. Ram front packings have high wear volume. 
10. Operating speed is fast. 
11. Well pressure tightens ram seal. 
Disadvantages 
1. Overall height. is more than that of flat ram 


preventers. 

2. Corresponding rams and packing are required for 
each pipe size. 

3. Preventer can be installed upside down. 

4. Too much cellar space is required for ram change. 

5. It is difficult to test between rams as test pressures 
tend to make lower rams leak by forcing them open. 

6. Two preventers are required to work pipe in or out 
of the hole under pressure. 

7. QRC is heavy as compared with flat ram units. 

8. Piston and operating rods are exposed to dirt and 
damage. 

9. It cannot be opened manually. 

10. Close fitting rams require more maintenance to pre- 
vent sticking than do looser fitting ones. 


Care and Maintenance. Maintenance of QRC preventers 
is simple. In use, any ram type preventer should be operated 
at least once each day and better yet, once each tour. If 
more than 150 psi operating pressure is required, the pre- 
venter should be disassembled in conformance with the 
manufacturer’s manual and the reason for hard operation 
ascertained at the first opportunity. Some of the reasons for 
hard operation are damage to the rods, dirt or other foreign 
material, and misalignment. Rust on the ram bore or on the 
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ram, and swollen packing can also interfere with normal 
operation. 

During each disassembly, all working parts should be 
cleaned and lubricated with the proper lubricant. 

It is a highly profitable practice to disassemble, clean, 
lubricate, and reassemble each preventer at regular periods, 
perhaps at moving time, and always before storage periods. 
Particular attention should be paid to the flanges at the 
time of any disassembly of units. Probably more serious 


leaks have developed between flanged joints than at all © 


other critical points combined. Ring grooves should be 
cleaned with a solvent, should be greased, and should be 
fitted with a wooden protector when not in use. Grooves in 
use should be protected with a light film of oil or light 
grease. Damaged grooves should be sent in to the manu- 
facturer for repair. 

The manufacturer’s care and maintenance manual should 
be used for reference to all details of maintenance, and 
should be available to well crews at all times when the 
preventer is in use. 


Flat Ram Preventers 
Several makes of preventers employing flat rams are 
now popular. Most preventers of this type use designs in 
which the rams slide in and out of opposing ram bores in 
much the same fashion as the rams of the QRC do. One unit 
in this group, however, rotates the rams into engagement 
about a horizontal axis at the upper rear of the ram. 


Shaffer Type ‘‘B’’ Blowout Preventer 

FIG. 3 shows various views of the Shaffer Type “B” pre- 
venter, called by the manufacturer a “hydraulic cellar con- 
trol gate.” This unit is one of the latest in a long line of flat 
ram preventers which have been extensively used. The 
“double gate” model, ordinarily using one set of “blind 
rams” adapted to close on open hole, and one set of “pipe 
rams” adapted to engage some particular size of pipe is 


Shaffer Type B hydraulic single cellar control gate. 


Non-rising stem. 


Loosen screw cap. Open doors. 
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FIG. 3. SHAFFER CONTROL GATES. 


Drilling Renansaials 


most popular and is discussed here. 

Although it is obvious that many of the advantages and 
disadvantages (or limitations) are identical to those of the 
QRC, users have mentioned some of the following as im 
portant features in their estimation: 

Advantages 
Its overall height is less than is possible or practical! 
with cylindrical ram preventers. 
Ram change is extremely easy and requires very 
little space. 
Rams can be handled by hand. 
Operating screw and rods are not exposed. 
It is compact and light, as compared with round 
ram preventers, 
Integral skids make for easy handling. 
Fairly easy opening under pressure is often con 
venient. 
Double construction eliminates one flanged connec 
tion. 
Loose fit between rams and body in retracted posi 
tion reduces danger of rams sticking. 
Maintenance is very simple and inexpensive. 
Rams have high pipe hanging capacity. 
Ram chambers drain well. 
Has high pressure capacity. 
Lower rams can be changed without removal of 
upper rams. 


Disadvantages 


Unit cannot be opened manually. 

Double design does not lend itself to maximum flexi 
bility in the location of flowlines, choke manifolds, 
fill up lines or the like. (Single models do.) 
Studded flanges are more difficult to handle without 
damage (to studs) on large units of equipment. 
Corresponding rams and packing are required for 
each pipe size. 





Shaffer Type E hydraulic double cellar contro! gate. 


Rising stem. 


Slide out old ram. 
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5. Two preventers are required for 
working pipe into or out of the hole 
under pressure. 


Care and Maintenance. This unit 
should be operated once every day during 
drilling operations. If any increase in op- 
erating pressure is noticed, the rams 
should be removed at the first opportun- 
ity and should be cleaned and inspected. 
Ram recesses should be thoroughly 
washed and checked for dirt or nicks. If 
after correcting any conditions found, and 
if after operating several times, the pre- 
venter still requires too much pressure to 
operate, a company service man should 
be asked to check the unit. 

In addition to the care and precautions 
mentioned in connection with the QRC 
flanges, studs should be protected from 
mechanical and corrosive types of dam- 
age while in transit or storage. 


Shaffer Type ‘‘E’’ Blowout Preventer 

Fig. 3 also shows a sectional view of the Shaffer Type 
“E” double gate preventer. Like the Type “B,” it is avail- 
able in either the double or single gate style, at the buyer’s 
option. 

The primary difference between the Type “E” and 
Type “B” preventers lies in the locking screw design. On 
the Type “E” preventers the screw moves in and out with 
the rams, whereas the others have non-rising stems. 

No portion of either locking screw is exposed to well 
fluid or external mechanical damage. 

General operating features, advantages and disadvan- 
tages, and maintenance required are the same as for the 
Type “B.” 


Cameron Type ‘‘SS’’ Preventer 

This preventer is relatively new, having first made an 
appearance in Gulf Coast and West Texas fields during the 
early summer of 1953. Very little user comment is avail- 
able, but examined in the light of comment provided on 
the two previous units discussed, it seems likely that the 
features listed will be considered desirable: 


Its overall height is low as compared to round ram 

preventers. 

2. It is compact and light as compared to round ram 
preventers. 

3. Ram change is easy. 

4. Operating rods and screws are not exposed to ex- 
terior damage. (They are exposed to well fluids.) 

5. Double construction eliminates one flanged connec- 
tion. 

6. Large volume of ram front packing gives long wear. 

7. No fluid lines are exposed. 

8. Maintenance is simple and inexpensive. 

9. Well pressure tightens ram seal. 

0. Rams have high pipe hanging capacity. 


It is reasonable to believe that the limitations and dis- 
advantages of a basic nature will be for all practical pur- 
poses similar to those listed for Shaffer Type “B.” 


Care and Maintenance. Operate the “SS” preventer at 
least once a day while it is in use. Once a tour is better. 
Remove, clean, and inspect the rams if operating pressures 
go above 300 psi, or if they suddenly increase. 

When rams and bores in good condition do not provide 
easy operation, use the manufacturer’s manual as a guide 
to disassemble the cylinders for inspection and repair. Lu- 
bricate the unit as directed. 
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Release four capstan screws on Operating pressure opens bonnets 


each bonnet. and withdraws ram assemblies. 











































Ram may then be easily lifted 
from the preventer. 


Pipe centering guide is also easily 
lifted out of preventer. 


FIG. 4. CAMERON BLOWOUT PREVENTER 


Guiberson Type ‘‘A’’ Blowout Preventer 

Fig. 5 illustrates another fairly recent development. This 
unit is now used mostly for completions, recompletions, 
workover, and shallow drilling operations. No sizes larger 
than eight inch nominal have been seen, nor are large sizes 
listed in the manufacturer’s catalogs. A unique arrangement 
is provided for connecting two of these units together to 
form a double unit comparable in overall height to other 
flat ram double units. One other feature is the provision 
of extra stud holes so that users may bolt the standard 
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Guiberson Type A 


Omsco blowout preventer using rotating 





body, made in only the 3000 psi cwp rating, to either the 
API series 600 or series 900 flanges without the use of 
adapters. 

Although this unit has met with success in its introduc- 
tion, no considerable amount of generally conceded opinion 
is found. Here again it is reasonable to believe that the 
general comment made on older equipment of the same 
general type will apply to some degree to this unit. 

Care and Maintenance. Maintenance on this unit appears 
to be very reasonable and simple. Daily operation to insure 
maintenance of satisfactory condition, and cleaning and 
lubricating at regular intervals seem to be required in 
about the same degree as other ram type preventers. Yearly 
disassembly, cleaning, part inspection, repair, and replace- 
ment represents a wise investment on any unit of primary 
pressure control equipment. 


Omsco Blowout Preventer 


Fig. 5 also shows the Omsco blowout preventer, which 
is a highly popular unit using rotating rams. One model 
sometimes seen, but not shown, provides a third ram lo- 
cated ninety degrees away from the two pipe rams. This 
ram is blind and is used by itself to close the bore of the 
body when no pipe is in the hole. It allows the design of a 
preventer which combines the advantages of an overall 
height between that of round ram preventers and that of 
flat ram preventers, together with through bolted flanges. 

Although these units are not new, it is impossible to 
develop enough comment to list the opinions expressed 
as consensus at this time. One remark worth consideration, 
however, was that ram packing pressure is developed en- 
tirely by well bore pressure. This precludes developing 
excessive packing pressures which would result in exces- 
sive wear against moving pipe. On the other hand, it is 
possible to conceive of occasions when higher packing pres- 
sure than that developed by wellbore pressure would be 
desirable. One other comment was that rams held pressure 
in only one direction, and that it was necessary to equalize 
pressures to open the preventer. 

Care and Maintenance. Little is required in the way of 
maintenance on the Omsco preventer. Regular operation, 
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FIG. 





rams — photo and two cross sections. 


5. 





cleaning and inspection will normally insure satisfactory 
operation. 


Miscellaneous Ram Type Preventers 

A small number of ram type preventers are being used 
other than those just described. Many of these are becoming 
obsolete and are used in non-critical installations while 
some are no longer manufactured: In all cases, however, 
these units are similar in general respects to one or more 
of the units described. No pressure operated ram type units 
in this group are known. 

Advantages of Ram Type Preventers. Compared to other 
types of blowout preventers, ram types are generally con- 
ceded to afford compact size, low first cost, low mainte- 
nance costs, high pressure capacities, reliable operation and 
desirable operating characteristics. 


Limitations of Ram Type Preventers. The primary limita- 
tion of the ram type preventers currently available is that 
ram and ram front packings must correspond in size to the 
pipe they engage. 


Annular Type Blowout Preventers 
A purely arbitrary name for the type of blowout pre- 
venter, which uses a ring of packing material supported 
in some fashion by metal to close the annulus between 
the well pipe and the bore of the head is “Annular Type.’ 
Several types of units fall into this general classification. 


Contractible Annular Type. The most popular type of 
annular preventer construction uses a ring of packing ma- 
terial with suitable reinforcement. This ring has the same 
inner diameter as the body of the preventer and remains in 
place ready for use at all times. Means are provided to 
constrict this ring until its inner diameter is small enough 
to engage and seal on a pipe, or even to effect a total 
closure on an open hole. 


Hydril Type ‘‘GK’’ Blowout Preventer 


Fig. 6 shows a cut-away view of the Hydril type “GK” 
blowout preventer. To operate this unit, liquid under pres- 








Shows tight pack-off on kelly for 
holding high well pressures. 


Pack-off on open hole safely holds 
well pressures equal to rated work- 
ing pressure of preventer. 





sure is introduced under the piston whose upper, inner sur- 
face is conical. Steel reinforcement in the packing element 
nrevents upper movement of the element so that the conical 
surface of the piston forces the element to constrict. 


Advantages 


1. It seals on whatever size or shape is in the hole. 

2. It seals on open hole. 

3. One preventer can be used to work pipe into or out 
of the hole under pressure. 

4. It reduces the number of preventers required. 

It reduces the danger of pulling tool joints into the 

sealing element. 

It is simple. 

Packing elements have high wear volume. 

Well pressure tightens seal. 

Wear surface is under high circumferential compres- 

sion. 


" 


Per 


Disadvantages 


It costs more than some ram type preventers. 

It is taller than ram type preventers. 

It cannot be operated by hand. 

It must be repacked from the top. 

Time required for repacking is greater than for ram 
type preventers. 


Care and Maintenance. Operation of the preventer 
periodically (two or three times a week is ordinarily ade- 
quate) insures that the unit will be in good operating condi- 
tion when needed. It is not desirable in these operations 
to effect a closure on the open hole very often since the 
practice might produce some set in the packing which 
would keep it from opening to its full original bore. 

When any positive increase is noticed in the pressure 
required to operate this unit, or when more than about 
1300 psi is required to effect a complete closure on the 
open hole, the unit should be disassembled, cleaned, in- 
spected, and defective parts should be repaired or replaced. 
Particular care should be taken to see that as little dirt 
and sand as possible is allowed to find its way into the 
operating cylinder, and the cylinder should be cleaned well 
at each disassembly. 


FPP Ye 


Regan Types ‘‘K’’ and Torus Blowout Preventers 

The Regan types “K” and Torus blowout preventers, as 
shown in Fig. 7, differ from the Hydril preventers in that 
the packing element is forced into sealing contact with the 
inner pipe by the direct action of a hydraulic fluid. Such 
a design is extremely simple and should be free of any 
tendency to stick. It has the ability to seal on all sizes and 
shapes of objects and can be used to work pipe with con- 
trolled operating pressure. No actual experience of any 


FIG. 6. HYDRIL TYPE GK. 
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Shows tight pack-off for holding Shows controlled pack-off for easy 
high well pressure and for pre- 


venting upward movement of pipe. 


stripping of tool joints. 





extent is available on the Gulf Coast, but it seems possible 
that the packing might have some tendency toward cold 
flow under higher pressures over extended periods of time. 
Far northern users of annular equipment have suggested 
use of flow lines above annular packings since low tempera- 
tures make for difficult operation and the mud returns pro- 
vide some heat. 

At the time of writing, the Torus preventer is a fairly 
recent development whose compact design seems to repre- 
sent its most substantial improvement over its predecessors, 
together with the fact that it seems to have higher pressure 
capacity. 

Care and Maintenance. Almost no maintenance is re- 
quired to keep these units in safe condition. They should be 
operated and inspected periodically, and only pack-offs in 
reasonably good condition should be used. Normal protec- 
tion of parts, particularly flanges, is about all the other 
maintenance required. 


‘*Hosmer’’ Type Annular Blowout Preventers 

One of the earliest approaches to the problem of closing 
the annular space between a well pipe and a casing was 
that of providing a split ring of packing and reinforcement 
which could be latched around the pipe and lowered to 
and secured in a special head. A considerable number of 
such units are presently being used, but only one type is 
being manufactured in any quantity. 


OCT Type ‘‘J-1'’ Blowout Preventer 
Fig. 7 includes a cross sectional view of the OCT type 
“J-1” blowout preventer with the conventional pack-off in 
place. The heavy upper ring on the body is forced open by 
lowering the packoff into the upper, tapered portion of the 
ring. After the packoff is in place, it is secured by a shoulder 
on the upper ring, after the ring is returned to its closed 
position by a spring. A heavy pin is furnished for holding 
the ring in closed position. 
The manufacturer of this particular unit recommends it 
principally for use in conjunction with ram type preventers, 
for work-over hook-ups, and similar applications. 


Flow Line Valves 

Whenever a flow line, or mud return line, is taken out at 
a level below the rams of a preventer in a pressure control 
assembly, a valve must be provided to supplement those 
rams by closing the flow line. Most flowlines are relatively 
small as compared to the well bore, but, in general, the 
problems of design are similar to those of blowout pre- 
venter and master valve design. 

Ram Type Valves. Because of the similarity of the condi- 
tions of use just mentioned, it is natural that ram designs 
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having a considerable volume of resilient packing should 
be used to some extent. In general, valves of this sort are 
more expensive to buy than conventional gate or plug 
valves, but are less expensive to maintain. 

Cameron “HCR” Valve. Also illustrated in Fig. 7 is the 
Cameron Type “HCR” flowline valve, which is one of the 
most common in present day use. It is made in both four 
inch and six inch sizes. The primary difference between it 
and earlier ram type valves is that line pressure is bypassed 
to the rear of the ram. This reduces the force required to 
close the unit by a substantial amount, and allows the flow 
line pressure to hold the ram in the closed position. 

Maintenance on this unit does not differ materially from 
that for the “QRC” blowout preventer. 

Gate Type Flow Line Valves. There are only a few gate 
type valves used at present for flowline service, and these 
are usually used on assemblies for medium or low pressure 
in the areas of well defined pressures. Only two commonly 
used valves are designed primarily for service with abra- 
sive fluids. 

Cameron “Flex Seal” Mud Valves. Fig. 8 contains cross 
sections of the Cameron “Flex-Seal” mud valve which 
illustrate the resilient lining in the body which engages the 
gate to effect a seal. Lubrication and occasional disassem- 
bly and inspection ordinarily insure reasonable working 
conditions. This valve is most widely used for mud line 
manifolding. 

Edward “Mud Wonder” Mud Valve. Also coming into 


FIG. 7. 





use on flow lines is the recently introduced Edward mud 
line valve. Mechanical features differ from those of the 
“Flex-Seal,” but the “Mudwonder” employs a metal gate 
forced into a resilient lining for effecting a seal in a man 
ner similar to that of the “Flex-Seal.” Replacement of ex 
pendable parts is simple and fast with this valve. 

Plug Type Flowline Valves. Several extremely well built, 
heavy, plug type valves are sometimes used for mud flow 
lines. Although such valves are more or less general pur- 
pose valves, they extensively employ hard facing materials 
and have accurately machined seating surfaces. They are 
seldom seen in sizes larger than three and four inches, and 
are often gear operated in view of the abrasive fluids and 
potentially high pressures. 


Kelly Cocks 

Whenever anticipated formation pressures are greater 
than the maximum safe working pressure of a rotary hose, 
or perhaps a rotary swivel, it is usual to provide a valve 
of one sort or another in a rotary substitute which is made 
up between the kelly and the swivel. Such valves must be 
reasonably well balanced in order that no undesirable large 
forces are developed under rotation. Many of these valves 
are plug type, and many employ some resilient sealing ma 
terial. One unit employs a rotating ram similar to the rotat- 
ing ram blowout preventer previously described. This unit, 
together with another common model, is illustrated in Fig. 8 

Maintenance on these units involves occasional dis 












































































Drilling Fundamentals 


assembly, inspection, cleaning, and repair. Manufacturers 
ordinarily furnish detail instructions for each specific unit. 





Internal Blowout Preventers 

Some work has been done in recent years towards the 
development of a tool which would float inside drill pipe 
on a difference in head between the inside and outside mud, 
and which would engage the inside of the drill pipe when 
its rate of rise in the pipe exceeded a predetermined value 
to effect a closure. It would be used ordinarily only during 
round trips. No unit of this type is known to be widely used. 


Bolting and Gaskets 

Bolting and gaskets used are usually standard items 
made and sold in strict accordance with API standard 6B, 
which describes the flanges; they are the universal con- 

Rockwell-Nordstrom Hamer plug valve. necting element. Material that does not meet this specifica- 
Hypreseal plug valve. tion should be used only as a last resort. 

Bolting should be maintained in a clean, rust-free condi- 
tion with the nuts running freely on the stud bolts. Gaskets 
should be handled with care, and should be free from any 
surface defects, nicks, or rust. They should not be reused. 





General Flange Maintenance 


Since most leaks on pressure control assemblies occur 
at the connections between the various units, it is obvious 
that flange maintenance is as important as maintenance 
of the units. As mentioned before, the ring groove should 
be protected at all times with a light film of oil. If the joint 
is to be disassembled for a long period, a rust preventive 
applied before installing a wooden protector is worthwhile. 

At the time a joint is made up, both the gasket and the 
groove should be perfectly clean except for the light film 
of oil, or very light grease. Grooves should never be cleaned 
with a wire brush. Resilient supplementary seals, just mem- 
tioned, aid in protecting the primary sealing surfaces, and 
in practice have reduced the incidence of flange leakage. 0 
Large amounts of grease in ring grooves can interfere with 
the proper engagement of the sealing surfaces and produce 
leakage long after the joint has been made. 





Cameron ‘Flex Seal’’ mud valves. 





Assembly Inspection 

A great deal has been said about visual inspection in 
connection with the various components and with the con- 
necting elements. While this type of inspection in connec- 
tion with maintenance is invaluable, it must be understood 
that the combination of the various units of equipment 
amounts to an integration of specialized functions, so that 
the assembly acts more or less as a unit with more general- 
ized or universal function. After assembly, a need for in- 
spection and maintenance of the assembly as a whole exists. 
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Pressure Testing of Assemblies 


\ Since the primary function of the assemblies discussed = 
is to control pressure, fluid pressure testing and inspection fu 


for leakage is extremely important. The following state- 
ments should be considered carefully. 

1. A planned margin of safety should be maintained. 
For example, if a pressure of say 3000 psi is thought 
possible, the assembly should be able to hold a pre- 
determined higher pressure, without leakage, to pro- 
vide some safety factor. 

2. The fact that an assembly will hold a given test pres- 
sure today does not necessarily insure that it will 
not leak at some considerably lower pressure a week 
from today, under identical test conditions. 

3. The ability of an assembly to hold a given pressure 

ee with mud does not mean it will hold as much with 
Omsco kelly cock Shafter kelly cock. water; the ability to hold with water does not nec- 
essarily tell anything about the gas pressure which 
will cause leakage. 
FIG. 8. In view of these statements, it seems obvious that the 
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FILL YOUR CASING AUTOMATICALLY 


...from the bottom...while it’s being run 


» DAKER 


¢ DIFFERENTIAL FILL-UP SHOES and 
¢ DIFFERENTIAL FILL-UP COLLARS 


Here’s what DIFFERENTIAL FILL-UP Equipment does... 


Permits the casing to fill automatically from the bottom, while it is being 
run, to within 90% of the fluid level of the annulus (using a shoe OR a 
collar)—or to within 81% of the fluid level of the annulus (using both a 
shoe AND a collar). In addition, a back-pressure valve is present to be 
used at the discretion of the operator, for ‘floating’ or for cementing. 





Here’s how Baker DIFFERENTIAL FILL-UP Equipment will aid you to avoid 
danger, increase rig efficiency, save valuable time and promote safety... 


REDUCES THE DANGEROUS “RAM EFFECT” thus minimizing the hazard of 
breaking down a potential lost circulation zone. 


SAVES COSTLY DRILLING MUD that might otherwise be lost to the formation 
due to the “ram effect.” 


MINIMIZES DAMAGE TO MUD CAKE on the wall of the hole. The majority of 
the fluid displaced as the casing string is lowered enters the casing instead of 
flowing up the annulus and causing possible damage to the mud cake. 


REDUCES DANGER OF STICKING CASING by reducing to a minimum the 
“no-motion time” formerly required to fill casing at the surface—extremely 
important when running casing in directional holes or sloughing formations. 


SAVES ONE-HALF THE RUNNING-IN TIME plus the proven advantages of Baker 


Baker DIFFERENTIAL FILL-UP Shoe, Floating Equipment, including a back-pressure valve for cementing. 
Product No. 1081. 


A—Flapper Valve functions only at discretion KEEPS THE RIG FLOOR CLEAN AND SAFE by eliminating the messy spill-over 


of operator. and splattering of mud present when casing is filled at the surface. 
ee a comin & ry tee of 

d of ‘‘fill-up’”’ fluid. R 
SE ~ nag ing ong , Ask any Baker representative or office 


D—Shear Ring is sheared. Flapper Valve now for this new 16-page illustrated brochure... 
functions for floating or cementing. 





BAKER OIL TOOLS, INC., HOUSTON - LOS ANGELES - NEW YORK 
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primary pressure control portion of an assembly should be 
pressure tested to some value carefully planned at least 
once a week. Although this practice is not general, its 
adoption could result in the saving of lives and property. 

A simple way of making such a test would involve the 
purchase of a plug to seat and seal in a casing head when 
made up on the lower end of a stand of drill pipe. The seal- 
ing element of the upper blowout preventer would form 
the upper closure, and pressure could be applied in the 
annulus between the seals. 


Secondary Control Equipment 

The material described so far has fallen clearly under 
the definition given for primary equipment. Other equip- 
ment falls to some extent in that category, and to some 
extent in one which can be called secondary, and defined 
as all pressure control equipment which is not primary. 

Considerable piping is required to transmit the flow of 
operating fluids from the sources of pressure to the operat- 
ing portion of pressure operated valves and preventers. 
Valves are required to control the flow, and manufacturers 
of equipment ordinarily assemble suitable manifolds and 
panels which can be connected by conventional piping. 
All elements are, to some degree, general purpose equip- 
ment requiring nominal maintenance. Operation of the 
various primary units provides a periodic test of this equip- 
ment which is ordinarily adequate. 

Pumps of one sort or another are the universal source 
of operating energy for the pressure operated primary 
equipment. There is extensive variation in the equipment 
used, and no detailed description is possible here, or par- 
ticularly desirable. 

Accumulators are sometimes used in operating mani- 
folds as insurance against power or pump failure in an 
emergency. Most accumulators are simple pressure vessels 
arranged so that operating fluids can compress a volume 
of same gas to store enough energy to operate the equip- 
ment (Fig. 9). 


‘‘Working’’ Type Well Bore Seals 
Many units called “blowout preventers” and used rather 
extensively in many areas do not fit rigidly the definition 
for “Primary” equipment. They have one or more of the 
following functions: 

1. They form a well bore seal during operations where 
external pressure is intentionally applied to the well 
and serve to prevent wear and damage to the pri- 
mary, or emergency sealing elements. (This is a 
considerable service from the standpoint of both 
safety and economy.) 


2. They form a well bore seal under conditions impos- 
sible or impractical for primary equipment. (Around 
a rotating kelly for example.) 

3. They restrain low, initial development of formation 
pressures at the well head level until primary equip- 
ment can be brought into use. 

4. When it is desirable to balance hydraulically only 
partially the formation pressures, as in drilling with 
water, oil, air or gas, they control the differential. 

5. When reverse circulation is desirable, they form the 
closure which makes it possible to apply circulating 
pressure to the annulus. 


Rotating Packoffs 
When drilling operations using light fluid or reverse 
circulation are carried on with conventional rotary tools 
for any sustained time it is necessary to use a closure for 
the annulus which rotates with the kelly or the drill pipe 
in order to reduce wear to a reasonable degree. Such 
pack-offs are ordinarily mounted in heads equipped with 
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Guiberson drilling head. 


> 


Shaffer Type 50 combination rotating 
blowout preventer and stripper. 








FIG. 9. 


heavy sealed bearings which allow that portion of the 
head to which the pack-off is attached to rotate. 


Shaffer Rotating Blowout Preventers 
A quarter sectional view of the Shaffer rotating “blow- 
out preventer” is shown in Fig. 9. The rotating portion of 
the unit is driven by a bushing at the top which fits the 
kelly. It is possible to pull or run the entire drillstring 
under pressure (with the exception of the bit) with this 
seal, although the drill collars produce a much higher rate 
of wear than does the drill pipe. It cannot pack off on an 
open hole, and it is ordinarily necessary to pull the bit 
above the master valve, close the master valve, and bleed 
off the pressure above it to remove the pack-off and the 
bit from a well. 
Maintenance is relatively simple on this unit, and details 
will be supplied by the manufacturer upon request. 


Guiberson Drilling Heads 


Also shown in Fig. 9 is an illustration of the Guiberson 
“drilling head.” Three types are currently manufactured 
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Producing wo, positive, easily read records, 

the new Totco Double Recorder gives 

positive proof of Totco’s well known accuracy. 

With VERIFIED accuracy you can be sure 

0 and double sure of “Straight hole’’ all 
the way. For complete description and prices 

contact our distributors today. 


Totco 





& sure you know, use TOTCO 


Technical Oil Tool Corporation 
1057 N. La Brea Ave., Los Angeles 38, Calif. 


EXCLUSIVE DISTRIBUTORS: 


California —The Republic Supply Co. of California 
Domestic—The Continental Supply Company 


Canada—Oil Well Supply Division 
United States Steel Company 


0 Export— Lucey Export Corporation, New York City 
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Oil Center Tool Company. 


Shaffer. 


Petromec. 





FIG. 10. STRIPPERS 








with two differing primarily in detail, while the third type 
provides a drive mechanism and bushing by means of which 
pipe may be rotated without the use of a separate rotary 
table. 

Other than for periodic lubrication and inspection, little 
maintenance is required. 

While rotating pack-offs are relatively new types of 
equipment in their present form, comment from the users 
has mentioned only two improvements considered very 
pressing. These were increased ability to seal on a square 
kelly at very low pressures, and increased packing life on 
the sealing element. 


Non-Rotating Pack-Offs 

Use of the term “stripper” has been applied to the units 
that comprise this group of equipment by both users and 
manufacturers. This is unfortunate because the term im- 
plies a limit to the utility these units have. In general, they 
provide cheap, dependable packings or “stuffing boxes” 
through which pipe and tubing can be worked under pres- 
sure to accomplish many operations while saving time and 
materials. Fig. 10 illustrates several of these units which 
are in common use today. The OCT unit is simply the 
blowout preventer previously described except that the 
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split packing element has been replaced with a “stripper” 
rubber which is expandible to accommodate and seal on 
a range of diameters. The Guiberson and Hydril units are 
somewhat similar except that they provide an arrangement 
for attaching a slip bowl at the top as a convenience in 
handling tubing, as also does the Shaffer. The Petromec 
unit is similar to these, except that it provides an upper sur- 
face upon which any make of tubing spider may be placed, 
and eliminates the flanged joint between the head and the 
next lower unit. 

Among many operators, the practice of using a small 
tubing head with a stripper rubber installed to seal around 
tubing used as drill pipe in completion or recompletion 
operation is common. Such heads are often less expensive 
than some of the stripper heads, but are also sometimes 
less rugged. Some of these heads contain slip arrangements. 


Automatic Casing Hangers 

One type of equipment most usually classed as produc- 
tion equipment is frequently used to provide an annular 
seal similar to that afforded by the ‘Hosmer’ blowout pre- 
venter. These units are known generally as “automatic cas- 
ing hangers.” They are lowered through the pressure con- 
trol assembly to seat in the well head upon which the assem- 
bly is mounted. Release of support on the casing by the 
elevators results in casing weight being transferred to the 
hanger and actuating the sealing mechanism of the hanger. 
When the assembly is removed, the annulus from the top 
of the cement to the well head has a mechanical closure as 
well as a hydraulic. Where its use is desirable, the threaded 
mandrel type hanger performs the same function. 


Chokes, Choke Manifolds, and Fill-Up Connections 

Under conditions where it becomes necessary for one 
reason or another to have a large pressure drop between the 
wellbore and the atmosphere on the returns, it is necessary 
to provide a choke manifold to regulate the rate of flow. 

Such manifolds are a form of flow line which includes a 
flow line valve of some sort, a production choke, and the 
necessary piping to connect them and direct the returns as 
desired. It is common practice to employ dual manifolds 
so that the flow bean on one side may be replaced without 
shutting off the flow of returns. 

In addition to regulating the rate of return flow, it is 
necessary sometimes to provide special connections, valves, 
or fittings to allow fluids to be put into the annular space 
between the pipe and the well bore. Ordinary fittings of ap- 
propriate pressure capacity and flow line valves are assem- 
bled in a number of different ways for this purpose. 


General Remarks 


Without exception, the equipment previously described 
is carefully designed, manufactured to high standards of 
quality, and thoroughly tested and inspected. Comments 
made are directed to beliefs widely held by users as to 
advantages and limitations inherent to types of design. 
Nothing said here is intended to imply that there is a dif- 
ference in the quality of design or manufacture of similar 
or identical products since such comparison is entirely 
beyond the scope of this discussion. 

All designs are compromises, and the designs discussed 
are no exception to the rule. No convertible does the work 
of a truck, and it’s difficult to buy a Cadillac for the price 
of a Ford. 

Rapidly increasing depths and pressures are accelerat- 
ing the rate of improvement and refinement of designs in 
pressure control equipment. While the need for improved 
equipment is evident to all, it has not been generally un- 
derstood that improvement in operating and maintenance 
techniques is even more important in meeting constantly 
increasing pressure control problems. 
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Lateral Drain Hole Drilling 


Technique does not appear to have universal application. 
Excellent results in California grade to failures in other areas 


H. JOHN EASTMAN 


The first drain holes in wells in the West Texas area were drilled 
with the Lee Angular drill. Aside from those wells used by Lee in his 
experimental work during the development period, one well was laterally 
drilled at McCamey, two in the Slaughter Field, and one at Levelland 
during the period from 1944 to 1946. The McCamey well was completed 
in November, 1929, at a depth of 2032 feet. Initial production was 164 
bbl oil per day. In June, 1934 the well was acidized with 1000 gallons 
after which it made 334 bbl. In early 1944 production had declined to 
a point where remedial work was required. 


The San Andres lime reservoir 


consisted of a dense dolomite with 
very coarse limestone and varying 
quantities of anhydrite. It was decided 
to drill a lateral between 2009 and 
2016 feet. This zone had a permeability 
of 83 per cent. A 25-ft hole was drilled 
with the Lee tool at the rate of 101 
minutes per foot. Circulating fluid was 
29 deg crude. The well was then acid- 
ized with 2500 gallons of acid solu- 
tion and put on production. Production 
was increased 19 bbl per day by the 
combination of drain hole and acid- 
izing. The producing company con- 
sidered, however, that the additional oil 
yield was caused principally by the 
acidizing. The total cost of this work- 
over was approximately $5100 includ- 
ing the acid treatment. 

In January, 1945, four lateral holes 
were drilled in a San Andres lime well 
in the Slaughter field. The circulating 
fluid used was 33 deg crude. Holes 
were drilled between 5017 and 5021 
feet, radiating from the main bore like 
the spokes of a wheel and spaced 2 
feet apart vertically, at the rate of 100 
minutes per foot to a length of 25 feet, 
25 feet, 22 feet and 8 feet. Five thou- 
sand gallons of acid were used to treat 
the lime formation. In this well the 


least permeable portion of the pay zone 
was drilled and treated. No change in 
the production rate was noted. This 
workover operation cost about $7700 
including the acid. 


One well was drilled in the Slaugh- 
ter field in 1945 to test the efficiency of 
drain holes in the least permeable sec- 
tion of the San Andres lime and was 
not acidized as was the normal comple- 
tion practice in this field. A pump was 
installed and a production test indi- 
cated the settled production to be be- 
tween 114 and 3 bbl of oil per day. A 
permeability profile was run and the 
least permeable sections were chosen 
for drilling drain holes. Two sets of 
drain holes totaling 121 feet were 
drilled with 33 deg crude oil as a cir- 
culating medium. Three holes, 24, 22, 
and 3 feet long, were drilled at 4979 
feet depth and four holes 24, 22, 18 and 
3 feet long were drilled from 4928 feet 
depth. Penetration rate averaged from 
50 to 95 minutes per foot dug. The 
pump was reinstalled and a production 
test made. The drilling of the drain 
holes increased the production to 13 
bbl of oil per day. Later the lime was 
treated in two stages with total of 
12,000 gallons of acid solution which 
increased production to 45 to 60 bbl 
per day. Several months later the set- 
tled production was 25 barrels. 
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The cost of drain hole drilling and 
acidizing was about $9800. Compari 
son with an offset well over a fou: 
months period in 1946 showed the well 
on which the experiment was run, had 
produced 58 per cent more oil than 
the well completed in a conventiona! 
manner. 

In June, 1946, a series of five drain 
holes were drilled in the San Andres 
lime section of a well in the Levelland 
field. This well was located at the west 
edge of the proven field producing 
from a porous dolomite reservoir at 
4825 foot depth. The lime zone selected 
for the drilling showed a porosity of 
12 per cent and the residual oil satura 
tion was 5 per cent. Two 25-ft uppe: 
laterals and three lower holes 25, 9, and 
3 feet long were drilled with the Lee 
tools. The total time for this operation 
was 76 hours. Weight on the bit was 
increased from 1000 Ib during the first 
three feet drilled, to a maximum of 
5000 Ib in the last 15 feet to overcome 
the drag of the tool in the curved hole 
The bit was rotated at 50 to 60 rpm 
and oil was circulated at pump pres 
sures from 300 to 500 lb. The drilling 
rate averaged 32 minutes per foot of 
hole dug. Before the laterals were dug 
the average production was from 10 to 
14 barrels. After the workover the 
settled production was 22 barrels of oil 
After acidizing with 3000 and 7000 gal 
lons of solution in two stages the yield 
was 135 bbl per day. This well was ad- 
mitted to be the poorest in the field on 
account of its location on the structure 
but it was felt that the drain holes had 
benefited it materially. 

A number of wells producing from 
the Spraberry sand were completed o: 
recompleted with drain holes in Wes! 
Texas in 1951 and 1952. This reservoii 
is described as a siltstone of fine, hard 
sand of quite variable oil content about 
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One type of diamond bit used for drilling drain holes in hard formation. Left photo shows 
side of bit and right photo is bottom of bit showing cutting diamonds and circulating holes. 





1000 feet thick. About 100 to 150 feet 
of what is called the Upper and Lower 
Spraberry is most productive. The oil 
appears to be associated with vertical 
fractures which lie in a pattern trend- 
ing about N 75° E and a number of 
techniques were used to assist produc- 
tion. Many wells which came in as good 
producers declined so rapidly that they 
were not financially successful. Acid- 
izing, shooting, and hydraulic fractur- 
ing were tried, often in conjunction 
with laterals drilled into the Spraberry 
section, in attempts to penetrate more 
fractures and produce more oil. 

Results from drain hole drilling of 
the Spraberry zone were either incon- 
clusive or showed little or no improve- 
ment over other accepted completion 
techniques. Most of the completions 
were made in conjunction with frac- 
turing or shooting and possible benefits 
thereby masked. 

An interesting directional drilling 
job done in November 1951, however, 
is related to the purpose for which lat- 
eral drilling was intended and worthy 
of reporting. 

The idea of this operation was to 
deviate a high angled hole through the 
Spraberry formation perpendicular to 
the fracture trend to intersect as many 
vertical fractures as possible. It was 
hoped that the opening of a large num- 
ber of fractures would improve the 
well’s capacity to produce. The well 
was whipstocked at 4910 feet depth and 
angle increased at a rate of 2% deg per 
hundred feet drilled. The maximum 
angle of 58 deg was reached at the top 
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of the pay sand and the angle averaged 
55% degrees through the pay section. 
Due to this angle in the hole the well 
traveled 127 feet horizontally in the 
productive formation. 

Coring indicated that several frac- 
tures were cut trending from due east 
to northeast. Casing was set and per- 
forated at bottom. The well was swab- 
bed dry and given a wash acid treat- 
ment after which it again was swabbed 
and given a fracture treatment with 
3000 gallons of gel. 

The well swabbed 3 barrels of fluid 
per hour and was placed on the pump. 
It was completed in mid-April, 1952, 
and produced top allowable for some 
time. It seemed to be a better than av- 
erage producer and did not decline 
rapidly. 

Comparison with a direct 40 acre 
north offset drilled a year before the 
deviated well shows an average of 20 
bbl per day greater production since 
it was completed. Admittedly, neither 
well is very good; the area has proven 
to be a very poor one. 


New Mexico 

Two gas wells in north western New 
Mexico were drain hole drilled as an 
experiment. One in the Farmington 
area had three short drain holes drilled 
in the Cliff House formation. Drilling 
was done with natural gas under pres- 
sure instead of mud as a circulating 
fluid. A twenty foot lateral was drilled 
at the rate of 2% feet per hour at 
3970 feet. A second lateral, five feet 
higher up the hole, was drilled out 31 


feet. The third drain hole was 22 fee 
in length. 

The operator reported that the latera] 
drilling had little or no effect on the gas 
production from the well. 

In September, 1952, two 50-ft drain 
holes were drilled in the completion of 
a gas well at Largo Canyon, New 
Mexico,.at a depth of 2185 feet in the 
Pictured Cliffs sandstone. 

Before commencing the drain holes 
the well gaged 734 MCF of gas natural, 
After drilling the holes the volume of 
gas had increased to 1140 MCF. The 
main bore of the well was shot with 
300 quarts of nitrogel. After comple- 
tion the well then gaged 5723 MCF, 
Based on experience in drilling 27 wells 
in the same area, it was the opinion that 
the two lateral holes increased the 
capacity of the well by about two mil- 
lion cubic feet of gas per day. No fur- 
ther drilling of this kind was attempted 
since time consumed and cost involved 
did not warrant drilling drain holes as 
a standard completion practice. 


North Louisiana 

During 1942 and 1943 a major pro- 
ducing company drilled drain holes in 
6 wells on one lease at Pine Island, 
Louisiana. This reservoir, which lay at 
a depth of 1500 feet to 1700 feet, was 
a very fine, tight, chalk formation 
which had proved very difficult to pro- 
duce. It was soft and drilled easily but 
was very impermeable. Although tests 
had shown that the Annona chalk held 
about 100,000 barrels of oil per acre, 
it was estimated that only about 7 to 10 
per cent could be recovered by con- 
ventional methods. 

The original completion of the wells 
was made in 1936. All of them were 
acidized as a standard practice. Pro- 
duction of all wells had declined by 
1942 to a point where they required a 
workover. Five wells were recompleted 
with 8 drain holes each while sixteen 
holes 23 feet long were drilled in one 
well. Drilling was done by production 
crews using 37 deg oil first as a cir- 
culating fluid. Since poor cutting re- 
turns were obtained 17 deg crude was 
used on almost all the operations. The 
formation was relatively easy to dig; 
the penetration rate was 10 to 15 min- 
utes per foot. All laterals radiated from 
the main bore like the spokes of 4 
wheel. Generally they were 90 deg 
apart in direction of 2 sets of 4 holes 
each. Each set was at a different depth 
in the well. Average length was 20 ft. 

A settled production test was made 
on each well after the drain holes 
were completed both before and after 
gas-acid treatment. Appreciable in- 
creases were shown but the greater 
benefit was gained after acid treat- 
ment. Undoubtedly the drain holes 
made the use of acid on lime forma- 
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e The entire body is a one piece steel casting, 
preventing “back-off” or “break-off” in the 
hole. 

e Flat sides of pilot helps get into the rat hole. 

wail Ball end of pilot centers reamer in rat hole 

Pro. 3 ~— — reducing danger of sidetracking the hole 

d by , i to be reamed. 

; > Rugged roller bearing cutters that are easily 
and quickly changed. No welding 
necessary. 

Available in sizes ranging from 55% inches 
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OlL WELL HEATERS 


the most efficient 
by any standard! 


Thermactor Electric Heaters 
are pure resistance type with 
sealed ceramic insulated ele- 
ments designed for maximum 
safe operating temperature. 
Heater Cable is 3 wire con- 
ductor properly sized to the 
heater and the well depth to 
give maximum efficiency. 


—~— YEARS AHEAD FEATURES + 


EFFICIENT AT ANY DEPTH 
Thermactor Heaters are now oper- 
ating in Oil Wells from 400 to 


ECONOMICAL OPERATION 

Minimum “‘on time’ of electrical 
energy is utilized to obtain the 
maximum oil production, Cycling 
Timer can cycle any fraction of 
an hour. 


EASY TO MAINTAIN 

Minimum supervision and mainten- 
ance is needed to insuse continu- 
ous trouble-free operation. No 
bulky surface equipment or com- 
plicated operating mechanism when 
you install Thermactor, 











5000 feet deep. ) 



























Specific data on a Well will enable us to 
accurately predict results to be expected 
from the use of heat. We shall be happy 
to send you copies of “Oil Well Data 
Questionnaire’ from which we can pre- 
dict results and recommend equipment re- 
quired. No obligation of course. 


THERMAL 
ACTIVATORS, INC. 
21053 San Fernando Road 

P.O. Box 102 


Saugus, California 


A New Standard In 
Bottom Hole Heating! 
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tion more effective since the acid was 
able to penetrate more widely in the 
reservoir on account of the laterals. It 
was felt, however, that the 17 gravity 
crude used as circulating fluid in drill- 
ing the drain holes had adversely af- 
fected the formation, partially defeat- 
ing the effectiveness of the gas acid 
treatment. All lateral holes were drilled 
from 1500 to 1700 foot depth and in 
each case 8000 gallons of solution was 
used in the gas-acid treatment. 


Evaluation of the benefits of drill- 
ing drain holes in limestone formations 
is difficult to make from the work done 
on these wells. All wells were eventu- 
ally acidized, no liners were used, 
holes were of limited length, so no def- 
inite conclusions can be drawn. 


Wyoming 


Lateral drain holes were drilled in 
five old wells owned by one operating 
company in the Oregon Basin, Lake 
Creek, and Kirby Creek fields in 
Wyoming. Well “A” was deepened to 
produce from the Tensleep sand at a 
depth of 3633 feet in the Lake Creek 
field. Recompleted in July, 1950, three 
drain holes were drilled in the pay zone 
between 3595 and 3606. The reservoir 
sand was quite hard and only 23 feet of 
hole was out in the three laterals. 


A nearby producer had been com- 
pleted without drain holes in the same 
reservoir about three months before 
this well. Although structurally higher 
it has not been quite as productive as 
Well “A.” Averaging the last nine 
months of production from both wells 
(adjusted for the three months differ- 
ence in the completion dates) Well “A” 
has produced 123 bbl per day and the 
offset has produced 117 bbl per day. 
Possibly this difference is caused by the 
laterals drilled in Well “A.” The lat- 
erals cannot be considered as efficient 
in draining the reservoir as longer holes 
might have been. 


Well “B” was drilled in early 1948 at 
Kirby Creek. It had averaged about 35 
bbl per day until May, 1952, when it 
was decided to drill three drain holes 
in an attempt to increase production. 
Nineteen feet of laterals (holes were 
10 feet, 4 feet and 512 feet long) were 
drilled with a diamond tipped bit. The 
oil used in drilling was being lost to 
the sand so fragments of cellophane foil 
were mixed with the circulating oil to 
prevent loss. This material balled up 
on the diamond bit preventing it from 
cutting effectively so the last two short 
holes were drilled without circulation. 
Production decreased after this opera- 
tion from 30 bbl per day (44 day av- 
erage previous to the workover) to 14 
bbl per day. This decrease was at- 
tributed to the plugging of the pay sec- 










tion with cellophane and the fine cut. 
tings made by the diamond bit. It was 
reasoned that since there was not 
enough reservoir pressure to expel this 
material from the producing zone that 
it had been mechanically plugged. The 
last report was that some sort of sol- 
vent would be used to dissolve this 
material. 

Well “C” was completed in the Kirby 
Creek field in July, 1947. Before jt 
was worked over in May, 1952, the well 
was pumped once a week for an aver- 
age daily production of 1.56 barrels 
of oil. Two drain holes, one 24 feet and 
the other 75 feet long, were drilled in 
the producing zone at 3416 and 3450 
feet depth without beneficial effect. 


In May, 1952, three short drain holes 
were drilled in the producing section 
of Well “D” which had just been deep- 
ened to produce from the Tensleep 
sand in the Oregon Basin field. Drain 
holes 8, 19, and 7 feet long were drilled 
from depths of 3643 to 3660 in the 


Tensleep formation. No well in the | 
field drilled to this same sand exists © 


which can be used as a true compari- 
son to determine whether the drilling 
of drainholes in Well “D” was success- 
ful from a standpoint of oil produced. 

Well “E” was located in the Kirby 
Creek field and was originally put on 
production in May, 1948. Two drain 
holes were drilled in this well, one 21 
feet and the other 70 feet long. This 
well produced 13.22 barrels of oil per 
day for the last 35 days preceding the 
work over. After the 720 barrels of oil 
used in drilling the drain holes was re- 
covered the average production was ten 
barrels. During the drilling there was 
a constant loss of oil to the formation 
and it was concluded that the fine cut- 
tings made by the diamond bit had 
plugged the oil sand. The formation 
was unable to expel these cuttings since 
the formation pressure was too low for 
it to do so. 


A well completed in the Muddy Sand 
in the Borie Field near Cheyenne was 
drilled with laterals in June, 1952. The 
reservoir consists of a very tight sand 
highly fractured vertically. Daily pro- 
duction averaged 65 bbl per day before 
the workover operation began. 

Previous to the drilling of drain 
holes the oil sand had been hydraul- 
ically fractured in an unsuccessful at- 
tempt to increase production. Two 
holes, one 19 feet and the other 39 feet 
long, were drilled at 8525 feet depth. 
Production records on this well do not 
show any benefit gained from drilling 
these short laterals. It is possible that 
the rate of decline was less after the 
holes were drilled. This lateral drilling 
was done, however, as a last resort 
since all other aids to increased produc- 
tion had failed. kkk 
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Successes with air and gas led to 


Ped 


Bit on right drilled 723 ft using compressed exhaust. Left bit cut 
14 ft using mud in roughly comparable formation. 


Cuttings pile up at end of vent line in vapor drilling experiment. 





Exhaust Drilling in Arkansas 


FoRMATIONS below 3600 ft in the 
Morrilton area of Arkansas, about 100 
miles east of Fort Smith, are almost 
ideal for rotary drilling with gas as 
the circulating medium. At that depth, 
the hard and unusually dense strata 
is dry and operations are not compli- 
cated by ground waters. 

Realizing this, yet seeking to avoid 
the increased fire and explosion haz- 
ards resulting from drilling with natural 
gas or compressed air, Carter Oil Com- 
pany management conceived and im- 
plemented a plan whereby the inert ex- 
haust gases from the drilling engines 


*Editor, Drilling and Producing edition. 





Fire and explosion hazards are reduced, drilling 
penetration speeded in this unique experiment 


SIM _H. CREWS* 


and the engine driven compressors 
could be utilized as a circulating 
medium. 

Calculations indicated that, from 
the drilling engines and the three com- 
pressor engines which experience dic- 
tated would be required, a total of 
2600 cu ft of exhaust gas per minute 
would be available. It was realized that 
this gas would have at least two un- 
desirable characteristics. It would be 
too hot for compression and it would 
contain corrosive elements that would 
adversely affect the compressing equip- 
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ment and the drill pipe. With these 
deficiencies corrected, however, it 
would provide an economical and, 
more important, a non-explosive and 
fire-safe gas readily available in suf 
ficient quantities for drilling operation. 

Carter had surplus atmospheric heat 
exchanger bundles available from one 
of its gasoline plants. Using two o! 
these bundles and shell and tube 
coolers from the surplus stock, exhaus' 
gases were cooled to 90 F. This cooling 
condensed a part of the water vapo! 
one of the combustion products, in the 
exhaust and permitted its extraction 
by separators. Treatment then with 
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corrosion inhibitors completed prep- 
aration of the gas for compression. 

Three rotary compressors were used 
for building gas pressure up to 100 
psi for drilling use. These compressors 
were capable of delivering 1500 cu ft 
a minute at 100 psi. 

Results of this operational experi- 
ment were exceptionally good. Prior 
to setting protective casing string at 
3600 ft, progress in drilling Carter’s 
No. | J. H. Jones had been slow and 
expensive. Using 9.6 to 10.4-Ib mud as 
a drilling fluid, the interval from 3102 








made the first foot in 34% hr. Average 
drilling rate just above 3500 ft was 25 
ft per day. 

Carter had first drilled a 9-in. hole 
in the interval from 3102 to 3345 ft. 
This 243 ft of hole required 8 rock 
bits. Average penetration rate was 2.94 
ft per hr and average bit penetration 
was just over 30 ft per bit. 

This 9-in. hole was then reamed to 
13% in. and drilling continued in the 
big hole to 3609 ft with mud. Bit per- 
formance in the larger hole was even 
less satisfactory, 12 bits being used in 


























































































































to 3609 ft had required 20 rock bits. the 264 ft. In this interval, average Si 
One bit below 3100 ft required 20 hr penetration was only 22 ft per bit at diffe 
to drill 23 ft of hole. The next one an average rate of 1.94 ft per hr. lind 
ietiatietinememanans ce semen ere RR AN RON Burning flare will safely ignite production fere 
from any oil or gas zone drilled. * 
‘ elepgele ’ oT: 0 ao 
After cementing the protective lind 
6 string, the hole was evacuated and fellc 
drilling with compressed exhaust gases $15 
started. The first bit out from under sche 
. casing made 148 ft in 13 hrs. The next was 
one drilled 175 ft in less than 12 hr, lind 
| Continuing the experiment then, Carter exp! 
| management decided to make an un- was 
- | usually long bit run and left the third shir 

2 t a t | bit under the protective string in the 

| hole 58 hr. This record run produced 
z ' ; ° | 723 ft of hole at a penetration rate of ( 
| 12.48 ft per hr, probably both a rate low 
- ; | and a total not previously equaled in geo 
this part of Arkansas. And, more in- try, 
n | teresting than its performance, if pos- mec 
fda eth sible, was the excellent condition of sele 
. | . v the bit cones when pulled, as evidenced fici; 
i ° ’ in the photograph on page B-115. of 1 
Exhaust drilling was used to total I 
Each SPANG WELDLESS JAR is depth with continuing excellent results. the 
iz forged from a single piece of ; The 1529 ft interval from 3607 to and 
it selected alloy steel and is scien- 5138 ft required only 4 rock bite, pene- é’ 
: | tration per bit averaging 382 ft. Pene- nee 
tifically heat-treated and tempered | tration rates averaged 11.2 ft per hr, Bor 
to obtain proper hardness and | __ over six times as great as those achieved for 
ns toughness in the rein sections for above 3609 ft with 1334-in. bits and eng 
maximum strength and wear re- nearly four times those delivered by the liar 
sistance in the most severe drilling service. 9-in. bits above 3345 ft. ing 
As outstanding as the penetration E. 
The joints, heat-treated and precision machined, rate records are, however, possibly of Pei 
are stronger and more durable, assuring fewer — a is the total ped per- a 
one i ormance. On the average, one bit, op- er 
Pin nage ingen Over the years erated with gas did the work that 13 Un 
show ef to four times more foot- used with conventional mud had de- ger 
age with SPANG Alloy-Steel livered at shallower depth in this Carter Jol 
WELDLESS JARS. | wildcat. nee 
3 | Carter Oil has thus added an impor- é 
For further information on weldless jars, tant bit to the sum of knowledge ac- 08) 
and for FREE CATALOG of other SPANG cumulating in the drive to lower drill- | 
“a B______ cable tools, contact your nearest Dealer or | ing cost. The inherent safety of drill- vel 
é + write direct to: ing with an inert gas with attendant low lar 
; ay 4 fire hazard, the greater bit penetration, Ro 
i y } and the higher penetration rate all Ca 
---d a ¢-- offer attractive possibilities for explora- a 
tion to both operators and drilling gir 
DEPT. 0-7 @ BUTLER, PENNSYLVANIA contractors. Vs 
ja sit’ 
For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Credit — Based on article published in The W: 

Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, Link publication of The Carter Oil Company. 

Prospect Drilling and Shot Blast Holes. kk A 
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At 15 Colleges 


Stanolind 
Foundation Awards 


Fellowships 
To 16 Students 


Sixteen graduate students in seven 
different fields of study received Stano- 
lind foundation fellowships to 15 dif- 
ferent colleges and universities for the 
1954-55 academic year. 

Robert S. Newhouse, director of in- 
dustrial and public relations for Stano- 
lind, reported that each of the 16 
fellows was awarded a stipend of 
$1500 plus tuition and fees at each 
school. Stanolind Foundation, Inc., 
was created and is supported by Stano- 
lind Oil and Gas Company. Newhouse 
explained that the fellowship program 
was started in 1937 with one fellow- 
ship to the University of Texas. 


School Selects Fellows 


Graduate studies included in the fel- 
lowships are petroleum engineering, 
geology, chemical engineering, chemis- 
try, geophysics, accounting, and 
mechanical engineering. Fellows are 
selected by college and university of- 
ficials, and the fellow studies any phase 
of the course he wishes. 

Following is a list of fellows with 
the college or university each attends 
and the subject he is studying: 

Arthur Roy Price, chemical engi- 
neering, Rice Institute; Robert Alwyn 
Bowers, geophysics, University of Cali- 
fornia; William H. Scott, petroleum 
engineering, University of Tulsa; Wil- 
liam E. Portman, petroleum engineer- 
ing, University of Oklahoma; Richard 
E. Wainerdi, petroleum engineering, 
Pennsylvania State University. 

Rolfe S. Stanley, geology, Yale Uni- 
versity; George K. Sirrine, geology, 
University of Texas; Prentiss D. Lewis, 
geology, Louisiana State University; 
John Ed Hansford, mechanical engi- 
neering, Oklahoma. A and M College: 
Marcus Gerhardt Langseth, Jr., geol- 
ogy, Columbia University. 

Richard E. Kucera, geology, Uni- 
versity of Colorado; Kenneth A. Pol- 
lart, chemistry, Kansas State College: 
Robert N. Clayton, geo-chemistry, 
California Institute of Technology. 

George J. Heuer, Jr., petroleum en- 
gineering, University of Texas; Stewart 
Voorhies Veale, accounting, Univer- 
sity of Pennsylvania, and Denton R. 
Wieland, petroleum engineering, Texas 
A and M College. 
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FLEXITE ROD PUMP 


PUMP 


One of the reasons Flexite plunger pumps s.ake 
good production in almost any kind of well is the 
Flexite Ring itself. Flexite Rings are made of a spe- 
cial hard plastic composition impregnated with 
graphite for self-lubrication; they will not corrode 
or disintegrate, nor do they depend upon swelling 
for their sealing action. Flexite pumps are available 
in a wide range of sizes in all standard A.P.I. types, 
including heavy-duty models with double-thick bar- 
rel tubes for deep-well pumping. Harbison-Fischer 
pumps, sub-assemblies, and parts are sold from 
stock by supply stores in all major producing areas. 
Your store or one of our factory representatives will 
be glad to give you complete details and make 
special recommendations without obligation. 


HARBISON-FISCHER MFG. CO. 


2501 VIRGINIA ST. © FORT WORTH, TEXAS 
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EXPLORATION ACTIVITIES 





KANSAS 


*% The Texas Company has opened a 
new oil pool in Kansas with the com- 
pletion of the No. 1 Urbanek as a pro- 
ducer in Ellsworth County. 

The Arbuckle lime from 3410 ft to 
3431 ft was completed through perfora- 
tions 3413 to 3418 ft and the well 
swabbed 73 barrels of oil, no water, 
in one hour. The discovery well is lo- 
cated one mile east of the Stoltenberg 
Pool. 


ARIZONA 


*% Colorado Basin Associates has 
spudded the first of a series of 3 wild- 
cats scheduled to be drilled on a mesa 
south of Yuma, Arizona. Fowler Drill- 
ing Company of California brought in 
a rig from Bakersfield and is doing 
the drilling. The initial test is on the 
SW'% of the NW% of Sec. 19, T-9-S, 
R-23-W. The tentative site of the sec- 
ond test will be about 114 miles to the 
north. 


COSTA RICA 


* The initial test on the large conces- 
sions held by Union Oil Company in 
Costa Rica, Patino 1, spudded in the 
latter part of November and is cur- 
rently drilling ahead. The well is pro- 
jected to a depth of approximately 
7000 ft. 


TEXAS 


* A new pay for the Dora Roberts 
Ranch pool of Midland County was re- 
ported by Cities Service and Forest Oil 
Corporation when their Dora Roberts 
B-1 No. 2 flowed oil at the daily rate 
of 720 bbl during a drillstem test in the 
Pennsylvanian sand from 10,104 to 
10,263 ft. Other production from this 
prolific area has been from the Ellen- 
burger sand and the new well is the 
first from the Pennsylvanian on the 
north side of the ranch. 


*% A 19,441 acre block of the Lincoln 
Ranch, section 1313, S&M Survey 
No. 1724, Webb County has been ac- 
quired by Sunray Oil Corporation. Sun- 
ray will drill a 7200 ft Wilcox sand 
test to seek the productive zones found 
in the Hirsh and Nicholson fields. The 
land is some 40 miles west of the town 
of Freer, and the lease was taken as a 
result of recent seismic surveys con- 
ducted by Sunray on vast areas of the 
South Texas acreage. 


* British-American Oil Producing 
Company’s J. B. Tubb No. 1 wildcat, 
located 14 miles south of Monahans in 
East Central Ward County, Texas, in 
the center of SW NW Section 13, 


B-118 





Summary of drilling activity for November. 


(As compiled by Rinehart Oil News Staff) 





New ” Wildcat 


Field 


Junked Temp. Abandoned = ( ‘urrent 


States locations completions completions & abnd. abnd. locations active wells 
We Field Oil Gas Dry Oil Gas Dry We Field We Field We Field We Field 
Alabama 3 1 0 0 3 0 0 1 0 0 1 0 2 1 6 1 
Arizona. .... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
Akransas 11 41 2 0 7 21 0 11 0 0 0 0 0 I 15 «8 
Canada 
(Williston B.). 29 56 3 0 16 29 0 3 0 1 0 0 0 13 21 18 
Colorado. . . 73 46 3 1 62 36 4 20 #0 0 0 0 2 0 54 48 
Florida........ 1 1 0 0 1 0 0 0 0 0 0 0 1 0 1 0 
Georgia. . . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ae 0 0 oO 0 0 0 0 0 Oo O 0 0 0 0 1 0 
Kansas... 104 347 «17 7 52 195 31 107 0 0 0 0 2 4 82 344 
Louisiana... . 58 321 3 5 40 176 46 51 3 3 0 4 1 8 68 247 
North....... 26 161 0 0 21 86 13 35 0 0 0 0 1 1 20 «(37 
South 32 160 3 5 19 90 33 16 3 3 0 4 0 7 48 210 
Mississippi 18 29 1 0 9 11 1 14 1 0 0 0 0 0 17 33 
Montana 7 28 0 2 6 19 1 1 0 0 0 1 2 3 23 32 
East. . 1 10 0 0 1 8 0 0 0 0 0 1 2 l 5 11 
West. ... 6 18 0 2 11 1 1 0 0 0 0 0 2 IS 2 
North Dakota. 6 8 0 0 8 10 0 0 0 0 0 1 0 0 6 19 
Nebraska 26 33 5 0 15 7 0 11 0 0 0 1 0 0 11 30 
Nevada. .. 0 0 0 0 2 0 0 0 0 0 0 0 0 0 4 0 
New Mexico 21 90 2 4 9 46 31 6 0 0 3 2 3 1 40 124 
Eastern. ... 13 60 2 1 5 46 4 5 0 0 3 1 3 1 31 81 
San Juan. 8 30 0 3 4 0 27 1 0 0 0 j 0 0 9 
Oklahoma. 81 574 s 3 58 378 0 25ts«é46 1 2 0 2 0 27 52 424 
South Dakota. 1 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 
Texas.... 559 «614607 16 375 829 91 237 0 3 12 16 10 49 451 924 
East. ... 49 71 - 1 34 30 22 14 0 0 0 0 0 2 28 = 104 
Gulf Coast. 49 122 3 1 30 62 6 28 0 2 0 2 2 1 41 76 
North Texas 116 322 20 0 64 186 6 72 0 0 0 3 0 4 76 99 
Panhandle. 8 72 2 0 2 29 17 2 0 0 0 0 0 0) 24 ~=—-26* 
South Texas.. 117 270° 3 8 103 127 28 37 0 0 9 9 1 4 7095 
Border Co... . 29 73 y 0 24 52 | 8 0 0 0 0 0 4 28 73 
West Central. 121 189 22 2 85 122 2 59 0 1 1 0 7 21 51 67 
West Texas 70 341 12 4 33 221 q 17 0 0 2 2 0 13 133 384 
Utah.... 8 0 1 0 5 0 0 1 0 0 0 0 0 0 33 4 
Wyoming. . 18 45 5 1 25 41 0 s 0 0 0 0 1 1 51 72 
Totals: Jan 699 2425 121 47 ‘611 1780 254 584 6 5 10 21 17 144 808 2359 
Feb. 713 2816 101 28 503 1583 228 542 0 5 21 22 29 98 845 2362 
Mar. 975 2945 115 42 585 1866 242 605 0 6 27 33 16 69 950 2659 
April. 966 3166 117 46 665 2006 186 618 2 4 20 24 25 108 953 2665 
May 879 2727 92 35 =: 600 1762 170 478 2 2 29 21 13 92 945 2580 
June 1074 2978 110 42 704 1759 250 6524 4 2 36 59 35 113 1008 2640 
July 1018 2940 132 42 727 2059 255 666 1 4 15 40 14 117 936 236) 
Aug. 887 2880 111 38 734 1848 226 616 5 5 17 20 31 83 872 2349 
Sept 916 2940 107 38 715 1907 232 608 10 8 23 40 27 82 902 2406 
Oct 960 2918 114 22 634 1753 195 601 5 7 19 30 23 81 891 2249 
Nov 1024 3080 123 39 §6695 1798 230 617 5 9 16 27 24 108 940 2336 
1954 Total. 10,111 31,815 1243 419 7173 20,121 2468 6459 40 57 «= 2383) 337 )~—s «254! 1095 - 





* Figure incomplete. 





Block B-20 PSL, encountered flowing 
oil on a drillstem test in the Ellenburger 
lime from 8226-8290 ft. The test tool 
was open 158 minutes with gas coming 
to the surface in 3 minutes and 47.1 
gravity oil flowing in 9 minutes at the 
rate of 93 bbl per hr. No water was 
recovered when the oil was reversed 
out of the drill pipe. 

The J. B. Tubb No. 1, which is 3 
miles north of the West Sand Hills 
field, also tested strong gas flow on 
several drillstem tests in the top part of 
the Ellenburger section between 8048 
and 8226 ft. Flowing oil on drillstem 
test was obtained previously in the 
Glorietta pay zone from 3979 to 4080 
ft and the Wadell zone from 7699 to 
7755 ft. Other zones having produc- 
tion possibilities in this well are the 
San Andres at approximately 3470 ft 
and the Fusselman at approximately 
6300 ft. 


*® D. D. Feldman Oil and Gas, Dallas 
independent producer, has announced 
the completion of a DeWitt County 
discovery as a gas-distillate well 
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[he well is the firm’s Naomi W. 
Gohlke in the John T. Tinsley survey, 
A-445, and is located approximately 
three miles southeast of Yorktown. 

Drilled to a total depth of 7707, 
it was rated, on an open flow potential, 
at 15,000,000 cu ft of gas per day with 
24.6 barrels of 70-gravity condensate 
per 1,000,000 cu ft. Production is from 
perforations from 7324 to 7325 ft in the 
Upper Wilcox sand. On a 14/64-in. 
choke, the well produced at a rate of 
2,937,000 cu ft of gas per day with a 
tubing pressure of 3175 Ib. 


*% Texaco also announced the comple- 
tion of the No. 1 J. F. Welder Heirs 
well 7 miles east of San Patricio, San 
Patricio County in south Texas, as a 
gas well. Completed through perfo- 
rations 7616 to 7628 ft, in the lower 
Frio sand, the wildcat flowed at the 
daily rate of 4.65 million cu ft of gas on 
a quarter-in. choke. Tubing pressure 
was 3150 Ib and shut-in pressure, 3500 
lb. The well originally was drilled to 
8748 ft, then plugged back. It is lo- 
cated a mile west of the Odem pool. 
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You've reached potential pay and cored the section. Now comes 
the big question — pay out or play out? . . . After thousands 
of dollars and months of effort have been spent to accumulate 
acreage, drill an exploratory well, and core a probable produc- 
tive formation, sound business practice demands good core 
analyses . . . and the reliability of these data can be assured by 
the experience and technical background of the organization 
performing the work . . . If your best efforts deserve the best 
possible answer, take advantage of Core Lab’s eighteen years’ 
experience in all active areas. 


CORE LABORATORIES, INC. 


80 1 CORE ST REET. BADER S FERS Ss 





DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO. TYLER, TULSA, FT. WORTH, WICHITA FALLS, OKLAHOMA CITY, ARDMORE 
PAMPA, ARKANSAS CITY, GREAT BEND, NEW ORLEANS, SHREVEPORT, HATTIESBURG, JACKSON, LAFAYETTE, DENVER, BAKERSFIELD, WORLAND 
STERLING. BILLINGS, CASPER, EL DORADO, LUBBOCK, FARMINGTON, LOVINGTON; CALGARY, EDMONTON, REGINA, CANADA; VENBZUELA, S. A 
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OKLAHOMA car 
%* Logan County has been the scene of x1 
a new and large gas producer. The Mor 
Powell Brisco No. 1 Poteet was tested a 
at an estimated 30,000,000 cu ft per Con 


day in a natural completion from the ” 
Sa Layton sand. Completion was through ” 

casing perforations 4586-96 in the = 
opener which is situated about 2 miles 
southeast of the East Guthrie Lake 
field. 
* Stanolind Oil and Gas has an ap- 
parently important Bromide sand dis- 
covery in Garvin County in its Pitch- 
lynn No. 1. On a drillstem test of the 
sand in the section 5844 to 5981 ft, 
the well flowed oil after the tool had 
been open about 30 minutes and con- 
tinued to flow at the rate of 12 bbl 
per hr. The location is near Maysville 
in the southern part of the state. 


LOUISIANA 

*% Discovery of additional important 

gas-condensate sand in a southwest 

extension of the Lake Arthur (South) 
| field of Jefferson Davis Parish, Louisi- 
| ana, has been confirmed by the Union 

| Sulphur and Oil Corporation of Hous- 

KO 34 - Free Pump System ton, Texas. 
The well is Union’s Maple Hughes 
| B-1 which was drilled to a total depth 
of 13,473 ft. The new deep sand zones 
were topped at 12,315 ft and bottomed 
at 12,705 ft with 188 ft of net gas con- 
densate pay in this interval. Drillstem 
tests of these sands recovered gas with 
flowing pressures in excess of 6000 
psi and bottom hole pressures of ap- 
proximately 10,000 psi. 
* Cities Service announced the site 
of a test well, the Granger No. 1, as 
being 9 miles east of New Iberia, 










The most flexible, least expensive 














Louisiana, and 114 miles southwest of 
nearest production in Fausse Point. 
Principal objectives are the Miocene 
sandstones with an expected total depth 
of 10,500 ft. 
* Cities Service announced the com- 
pletion of a Miocene discovery in As- 
sumption Parish, for a calculated open 
flow of 110 million cu ft of gas daily. 
Condensate from the new well, the 
Brownell-Kidd B No. 1, has been 
gaged at 40 bbl per million cu ft of gas. 
Flowing tubing pressure was 4372 Ib 
with a one hour shut-in pressure of 
4646 pounds. 

In the completion test following 
perforations opposite the Miocene at 


| 
| 
| 
, 
| 





The Kobe Free Pump System re- 13,550-72, the well flowed at the rate 

duced operational and maintenance problems to of 5.4 milhon cu ft per day with 221.6 

a minimum in this over-water location at Corpus Christi Bay barrels of condensate. The test was 
made through a 15/64-inch choke. 

K0) B 7 sue Total depth of the well is 14,302 ft, 

plugged back to 13,599 ft. Packer was 

HUNTIN&E TON PARK. set at 13,540 ft. The discovery is ap- 

CALIFORNIA | promixately 4 miles west of nearest 


production in the Napoleonville pool 
and is 28 miles south of Baton Rouge. 





ca 
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CANADA 

% The Sunray-Pacific Petroleums- 
Montney No. 2, LSD 14, 36-86-19 
west 6th meridian, Province of British 
Columbia, Canada, has encountered 
showings of natural gas in both the 
Cretaceous and Triassic Zones equiva- 
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NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE Bf 
NON-CORROSIVE 





LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 1} 





ANTI-SEIZE. SEAL | 
NON-DRYING | 

10% METALLIC LEAD 
PREVENT LEAKS 0-PLl | 
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At Supply Stores or Nearest Agent 
ARMITE LABORATORIES 
6609 Broad St., 





Los Angeles 1, Calif. 





lent to approximately 7,000,000 cu ft 
per day along with a quantity of 
condensate. 

The Canadian well, being jointly 
drilled by Sunray Oil Company, the 
Canadian subsidiary of Sunray Oil 
Corporation, Tulsa, and Pacific Petro- 
leums Ltd., Calgary, Alberta, Canada, 
is testing a 150,000-acre block lying 
south and east of the 2 companies’ re- 
cently successful Buick Creek discov- 
eries. The wildcat is the first of 2 wells 
the companies will drill to the Permo- 
Pennsylvanian at 6300 ft. The first 
showing of gas was at 416 to 36 ft, and 
drillstem tests at intervals of 4200 to 


4300 ft indicate gas-bearing zones 
through several hundred feet of pay - 
section. 

CALIFORNIA 


*% Tide Water Associated Oil Com- 
pany announced that it has completed 
its Lloyd No. 167 D-8 well in the 
Ventura Avenue field which came in 
flowing 1107 bbl per day of 33 gravity 
oil and 932,000 cu ft of gas through a 
14/64-inch choke. Total depth was 
12,900 ft and constitutes about a 1- 
mile easterly extension of the D-8 
zone yet found in the Ventura Avenue 
zone, which is the deepest producing 
field. 


*% Reserve Oil and Gas Company has 














PENROD DRILLING COMPANY 


418 MARKET STREET 
SHREVEPORT, LOUISIANA 


D. K. “‘Dewey" Davis, Drilling Superintendent 
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| 44 ROTARY RIGS 


DRILL TO ANY DEPTH 
ON LAND OR WATER 


Modern equipment — latest methods 
Thoroughly experienced organization 
Individual supervision on each rig 


Two-way radio hook-up on 
all equipment. 


High pressure pumps 


Maximum drill collar weight. 


SAVE TIME AND MONEY 
ON YOUR NEXT BID 


Call, write, or wire 





TELEPHONE 3-1601 
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reported the completion of Reserve 
Pauley 48-27, which is the seventl! 
well to be completed by the compan 
in the Olcese pool, a new zone disco 
ery made early this year in the Tejo 
Ranch field in Kern County. The we 
produced 30 gravity oil at the rate 
710 bbl per day on a 5-hr test. 


* Trico Oil and Gas Company 

nounced completion of its first deve 
opment well on its recently purchase 
Moffat gas field in Madera Count 
The well, Moffat 1-6, was complete: 
at a total depth of 3966 ft and flowex 
11,000,000 cu ft of gas through twe 
inch tubing holding 1590 Ib pressur 





22 MODELS 








No Job Too SMALL 
.--No Job Too LARGE 


...Fora JENSEN 


Here you see 2 of the 22 JENSEN 
models that insure a unit to fit you) 
pumping conditions. Correct speed, 
stroke and capacity —no wasted 
power. 


There are other factors that have 
made JENSEN the choice of pro 
ducers all over the world. For ex- 
ample, the one-man combination 
counter-balance—heavy welding on 
base, post and beam — double ta- 
pered roller type bearings — pre- 
cision shaved gears — oil bath lubri 
cation. 

For all the facts on the engineering 
masterpieces incorporated in JEN- 
SEN JACKS, see your JENSEN 
Dealer or write us at Coffeyville. 





JENSEN BROS. MFG. CO., INC. 


Coffeyville, Kansas, U.S.A. 
Export Office: 50 Church St., New York City 





To obtain more information on products advertised see page E-33 
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TEXAS 
* Biggest oil well in the South 
Cowden-Ellenburger pool of Ector 


County has been reported by Cities 
Service in the completion of the jointly 
owned TXL “N” No. 1 for a flowing 
potential of 2165 barrels of oil daily. At 
a total depth of 12,970 ft in the Ellen- 
burger dolomite, the well flowed 451 
barrels of oil in five hours through a 
34-in. choke. Flowing tubing pressure 
was 450 Ib and the gas-oil ratio was 
797 to 1. 


* Completion of a new well in the 
Mulder Oil Creek field in Grayson 
County, Texas, has been announced 
by D. D. Feldman Oil and Gas, Dallas 
independent producer. 

The well, Bailey-Mulder No. 1, is 
in the James Coryell survey, approxi- 
mately four miles northeast of Sadler. 
Drilled to a total depth of 8,310 ft, 
casing was perforated from 7676-82 ft 
at four shots per foot, and from 7732- 
38 feet at six shots per foot. The lat- 
ter zone is scheduled to be produced, 
although production was found at both 
zones in the Mulder Oil Creek forma- 
tion. 

The well’s initial production on a po- 
tential test was at the rate of 169.44 
bbl per day of 42.8 gravity, corrected, 
on a 10/64-in. choke with 600 pounds 
tubing pressure. The gas-oil ratio was 
892 to 1. Contractor on the well was 
Howell, Holloway and Howell. 


CALIFORNIA 

* Basin Oil Company completed 
Inglewood Community No. 1-2 for 165 
bbl per day 29 degree gravity crude and 
1,000,000 cf of gas. The well was 
drilled to 8664 ft and plugged back 
with 7-in. casing set to 8439. 

* Kalpure Oil Company completed 
Kalpure No. 1 in the Edison field in 
Kern County. The well was completed 
flowing 576 bbl per day of crude from 
an interval at 4603-4681 ft in the Nozu 
sand. Des Moines Oil Company has 
staked location for a westerly offset to 
Kalpure’s well, to be known as Cauley 
No. 10, on Sec. 16, 30-29. 

* Richfield Oil Corporation com- 
pleted Gordon No. 343 in the Wheeler 
Ridge field. The well was reported 
flowing at a rate of 466 bbl per day of 
33.6 degree gravity oil. A portion of 
the production is coming from a new 
and deeper Eocene sand at 10,565- 
11,006 ft. The balance of the produc- 
tion stems from the regular Eocene 
send opened in an interval between 
10,266-10,558 ft. The find may open 
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an area for development previously not 
considered within the limits of the 
Eocene pool at Wheeler Ridge. 


* Hancock Oil Company as the op- 
erator, in a joint venture with General 
Petroleum Corporation and Union Oil 
Company, completed a discovery on 
the northeast flank of the Long Beach 
structure, Signal 52, for initial rate of 
3077 bbl per day of 32 degree gravity 
crude. The producing zone correlates 
with the Long Beach Deep Zone, but 
the production area, which is con- 
trolled by faulting, is believed to be 
quite limited in extent, and is being 
developed under extremely competi- 
tive conditions. Two follow-up wells 
are being drilled. 

Union Oil Company has completed 
one of the largest producing wells ever 
drilled in the South Mountain field, 
Ventura County, California. The well, 
Culbert 17, was completed flowing 
22.2 degree gravity crude oil at the rate 
of 936 bbl a day. It was drilled to a 
total depth of 5864 ft and is producing 
through 1683 ft of perforated pipe. 


CANADA 

*% Union Oil Company of California 
and Hudson’s Bay Oil and Gas Com- 
pany are drilling two additional wells 
in the vicinity of their Liberal 15-31 
discovery well in the South Sturgeon 
Lake area of Northeastern Alberta, 
Canada. Of great importance to the 
operators in the Sturgeon Lake area is 
the likelihood that a pipe line to trans- 
port oil production out of the area will 
probably be installed and in operation 
sometime this year. The Provinical 
Conservation Board is currently hold- 
ing hearings on several applications 
which have been filed to build such a 
pipe line. 


LOUISIANA 

% The Cormier No. |, Continental 
test in the Rayne field of Acadia Par- 
ish, has completed as an excellent well 
from the Nodosaria sand. Tested on a 
17/64-in. choke, potential was for over 
4% million feet of gas and 267 bbl of 
49.7 deg distillate per day. Perforated 
in the interval 13,942-980, flowing 
tubing pressure was 3100 Ib during the 
test. 


* Stanolind has completed a south 
flank producer on the Jefferson Island 
salt dome. The Lemaire well from a 
producing perforated interval from 
8984-94 flowed 100 bbl per day of 
34.5 deg crude through a 9/64-in. 
choke. A test of a deeper sand 9800-12 
also showed for oil. Total depth of the 
well was given as 10,256. 


OKLAHOMA 

* The Continental Oil Company has 
completed the Rose-Vose “5” No. 6, in 
the Golden Trend field of Garvin 
County at a total depth of 9487 ft. 
Completed through perforations in the 
5'’2-in. casing in the interval 9351- 
9371 ft opposite the Springer zone, the 
new well was tested while flowing 
through a 20/64-in. choke for an IP 
of 187 bbl per day at a gas-oil ratio of 
315 to 1. Corrected gravity was 37.8 
deg. 

*%& Texas Company’s No. 4 Tussy, 
Stephens County, has been completed 
in the First Goodwin flowing 120 bbl 
of oil and no water in 24 hours through 
14-64 in. choke from_ perforations 
5629-45 feet. Gravity was 38 degrees. 
Company has also completed No. 5 
Graham, Stephens County, in the Hef- 
ner, flowing 123 bbl of oil and no 
water in 24 hours, quarter-inch choke 
from perforations 5797-808 feet. 


Rotary Rigs Operating in Oil Fields of United States and Canada* 


Nov. 15 Nov. 22 





Nov. 29 Dec. 6 Dec. 15 Dec. 20 

Pacific Coast 142 140 140 143 149 150 
Oklahoma 316 324 329 325 332 316 
Kansas ifs 183 184 190 190 193 
Rocky Mountains 251 251 263 262 249 231 
Canada 195 201 192 212 212 zt 
Ark-La-Tex 186 198 187 192 200 200 
West Texas and New Mexico 497 512 500 512 523 535 
Gulf Coast 548 564 544 565 a 599 
Illinois 148 146 150 150 148 152 
North Texas 301 319 315 339 370 356 

Total 2759 2838 2804 2890 2950 2963 
*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company 
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INQUIRIES 





— 7B i. * 


Ve Wever dr Cd med. e ¢ that the oil industry would respond so 


enthusiastically to our introduction of the “Royal Scintillator’’ 
We were caught with our production down. We not only did not 
have enough instruments to supply the demand, we didn’t 

even have enough catalogs. We apologize and wish to assure our 
customers that we are now in a position to give prompt service. 

Not everyone agrees that the radiation survey technique is a 
proven method of oil field exploration. We agree that not enough 
data is available as yet, however, there is a growing body of opinion 
which holds that this is a valuable technique. Recent very 
encouraging results support this opinion. 

We cannot guarantee that the Model 118 Royal Scintillator will 
locate oil, but we can guarantee that the Royal is the best instrument 
made for investigating the radiation pattern existing around oil fields 
It is also the best instrument made for uranium prospecting, and 
its use for this purpose should not be overlooked by oil geologists. 

Contact your nearest dealer or write direct for free pamphlet on 
“The Principles of Oil Field Detection with Scintillation Counters” 
iand complete catalog on Geiger Counters and Scintillators. 







ECISION RADIATION. i 











2235PES. LA BREA AVE., LO! "ANGELES 16, CALIFORNIA 

Name Title ; 

| Company | 

Baton’ =) fearon CU Normac’ 1 Address City State | 





RECISION RADIATION INSTRUMENTS, INC. 


World’s Largest Manufacturer of Portable Radiation Instruments 
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RUNNING TOUR with MEN in 


the INDUSTRY 





> Newly elected officers for 1955 for the 
Pacific Petroleum Chapter, AIME, have 
been announced by Mutton Loy, retiring 
chairman, as follows: Chairman, H. M. 
Stanier, Sunray Oil Corporation; council 
members, Sam Patterson, Bankline Oil 
Company and Milan G. Arthur, Union Oil 
Company. 


> V. E. Hanes has recently resigned as 
district geologist for Drilling & Explora- 
tion Company, Inc., in Midland, Texas, to 
become associated with the Nebo Oil 
Company of Dallas, Texas. He had been 
with the Magnolia Petroleum Company 
for six years prior to joining Drilling & 
Exploration. 


> H. L. “Ted” Fannin, Jr., was named as 
general land manager of Three States Nat- 
ural Gas Company. Fannin, who had 
previously held a similar position with 
Great Western Drilling Company, will 
supervise land and leasing details of $3.1 
million exploration program sched1led for 
1954-55 in Colorado and Utah. 


>» Cummins and Brinkerhoff announce the 
dissolution of partnership effective Octo- 
ber 1, 1954. Ira Brinkerhoff will continue 
consulting in the San Jacinto Building, 
Houston, Texas, and Cummins will oper- 
ate as Ralph H. Cummins, Inc., with of- 
fices in the Forth Worth National Bank 
Building, Fort Worth, Texas, and the 
Texas State Hotel, Houston, Texas. 


> The promotion of Millard F. Westfall 
to acting production superintendent for 
Husky Oil Company was announced. 
Westtall’s promotion followed the trans- 
fer of John R. Yoder to Israel. Yoder is 
in charge of drilling operations for Israel- 
American Oil Corporation. Prior to join- 
ing Husky, Westfall was district engineer 
for Cities Service Oil Company, Texas 
district, Graham, Texas. He received his 
engineering degree at the University of 
Colorado in 1942. 


> J. B. Lassiter, Jr., has joined the staff 
of Lion Oil Company’s reservoir engineer- 
ing department in El Dorado, Arkansas. 
Lassiter will be senior engineer in the re- 
serve and economics section. 

He was graduated from Texas A & M 
College with a BS degree in petroleum 
engineering in 1940. He worked for Phil- 
lips Petroleum Company in south Arkan- 
sas, north Louisiana, and east Texas, and 
prior to joining Lion was, for several years, 
chief engineer of Marine Oil Company in 
El Dorado. 


> L. B. McCammon, manager of the prod- 
ucts distribution department of The Ohio 
Oil Company, retired December 1. He 
had completed 24 years’ service with Ohio 
Oil. M. D. King, assistant manager of the 
products distribution department, suc- 
ceeded McCammon as manager. McCam- 
mon joined Ohio in 1930 when the com- 
pany acquired the properties of the 
Transcontinental Oil Company. He was 
vice president and director of Transcon- 
tinental from 1920 to 1930. King first 
worked for Ohio as messenger in the gen- 
eral office in 1926 between school terms 
at Findlay College. His continuous em- 
ployment began in February 1931 as sec- 
retary in the refining and marketing de- 
partment, Robinson, Illinois. 
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>» Appointments of Marvin L. Brown and 
Lloyd E. Miller as assistant division man- 
agers for Sun Oil Company’s Canadian 
production division have been announced. 

Brown has the title of assistant division 
manager-operating. He will continue to 
serve aS superintendent of the operating 
department. Brown began his career with 
Sun more than 35 years ago. He was as- 
signed to the Canadian division in Octo- 
ber, 1951, as superintendent of production. 

Miller’s new title is assistant division 
manager-exploration. He also continues to 
serve as division chief geologist. He joined 
Sun in the southwest division office at Dal- 
las shortly after graduation from the Uni- 
versity of Minnesota with a B.A. degree in 
geology in 1937. In April, 1950, he was 
promoted to division chief geologist for 
the Canadian Production Division. 


> Richard Huntington Bosard has _ re- 
cently been employed by Lion Oil Com- 
pany as an oil scout. Bosard, who will be 
attached to the district office at Billings, 
Montana, was educated at Eastern Mon- 
tana College of Education and the Uni- 
versity of Montana. 


> Humble Oil and Refining Company has 
announced the appointment of W. T. Me- 
Garrahan, roustabout gangpusher in the 
Athens district, East Texas division, to 
farm boss at Athens. He was replaced as 
roustabout gangpusher by J. F. Mitchell, 
roustabout at Athens. A. H. Ilfrey, senior 
petroleum engineer, Southwest Texas di- 
vision office, was transferred to the Wink 
district, West Texas division, as district 
petroleum engineer. Woodrow W. Sills, 
toolpusher, Greta district, Southwest 
Texas division, was transferred to the Sny- 
der district, West Texas division as tool- 
pusher. J. F. Matthews, Jr., civil engineer 
in the Greta district, was transferred to 
Louisiana division office as civil engineer. 

J. M. Skipper, civil engineer in the Flour 
Bluff district, was transferred to the Grand 
Isle district, Louisiana division, as civil 
engineer. C. D. Miller, Jr., draftsman in 
the Southwest Texas division, was trans- 
ferred to the gas construction division, 
Houston, and promoted to junior civil en- 
gineer. J. F. McPhail, civil engineer in the 
Southwest Texas division office, was trans- 
ferred to the Louisiana division office as 
civil engineer. Edward E. Murray, senior 
petroleum engineer, was transferred from 
the Conroe district to the Gulf Coast divi- 
sion office. 


>» William S. Floyd, manager of Shell Oil 
Company’s west coast purchasing depart- 
ment, has been appointed assistant direc- 
tor for materials of the Office of Defense 
Mobilization. James R. Branine, former 
Shell purchasing and stores representative 
in the New York area, succeeds Floyd as 
Shell’s west coast purchasing manager. 


> J. E. Clark, until recently production 
manager of Shell’s Denver, Colorado, ex- 
ploration and production area, has been 
elected vice president in charge of the 
Midland, Texas area. 


>» Stanwood I. Williams, president of 
Thomas P. Pike Drilling Company, Los 
Angeles, California, has been elected Cali- 
fornia chapter chairman for the American 
Association of Oil Well Drilling Contrac- 
tors during the 1954-55 term. 


>» Thomas N. Cook has been appointed 
special field service representative for the 
Pennsylvania Grade Crude Oil Associa- 
tion in the East Coast area. He succeeded 
Jack F. Fallin, who resigned to join the 
sales staff of United Refining Company, 
Warren, Pennsylvania. Cook has head- 
quarters in New York City. He did under- 
graduate work at Gannon College, Erie. 
Pennsylvania, and Bowling Green Uni- 
versity in Ohio. 


> Dr. Charles B. 
Officer, geophysicist 
with Woods Hole 
Oceanographic Insti- 
~~ rs tution, has been se- 
ss. lected 1954-55 dis- 
mee tinguished lecturer 
— by the Society of Ex- 
ploration Geophysi- 
cists, it was an- 
nounced today by 
Carl Savit, Western 
C. B. Officer Geophysical Com- 
pany, Los Angeles, chairman of the SEG 
Distinguished Lecturers Committee. 
Officer has received the degrees of ScB. 
in Physics from Brown University, M.A. 
in physics from Wesleyan University, M.S. 
in physics from Yale University, the PhD. 
in geophysics from Columbia University. 
The 28-year-old scientist served two years 
as research associate at Lamont Geo- 
logical Observatory of Columbia Univer- 
sity. Since 1951 he has held the position 
of geophysicist at the Woods Hole Ocean- 
ographic Institution, engaged in research 
on various problems dealing with under- 
water sound transmission and submarine 
geophysics. ‘ 





> John Sloat, formerly manager of ex- 
ploration for the Pacific Coast division of 
the Union Oil Company, has been ap- 
pointed to the administrative staff of the 
company’s western area exploration de- 
partment which covers the Pacific coast, 
Rocky Mountain, Canadian division and 
unassigned areas. Charles F. Manlove and 
Edward W. Scott also have been appointed 
to the administrative staff. John E. Kil- 
kenny has been appointed chief geologist. 
Pacific Coast division, and Fred W. Bush, 
formerly manager of exploration for the 
Williston Basin division has been ap- 
pointed manager of lands for the Pacific 
Coast division and unassigned areas. 


> Appointment of Max C. Sons as an as- 
sistant chief of research of The Carter 
Oil Company research laboratory has 
been announced. He directs overall activi- 
ties of the drilling research and recovery 
methods sections. P. D. Baker succeeded 
Sons as chief petroleum engineer for Car- 
ter and G. C. Hollinger, Shreveport, 
Louisiana, southern division engineer, be- 
came assistant chief petroleum engineer. 
Marshall A. Jeffers, Shreveport, was 
named southern division engineer, to suc- 
ceed Hollinger. A graduate of the Mis- 
souri School of Mines, Jeffers joined Car- 
ter in 1939 and has done engineering 
work in Utah and Oklahoma. 


> Hugh Wilson has been named division 
geologist by Tide Water Associated Oil 
Company to direct geological activities for 
te firm’s southern division. 

K. A. Schmidt, former acting division 
geologist, has been placed in charge of 
the company’s off-shore geological work. 
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Equipment News Feature 





100 Engineers See 


Casing Hanger Tests 


A Houston manufacturer has recently 
completed a series of shop tests of their 
newly designed casing hanger, wit- 
nessed by more than 100 industry en- 
gineers. 

The problem of suspension of long 
and heavy casing strings is one that is 
receiving increasing attention from de- 
sign engineers in the industry. It is fre- 
quently necessary to run casing in wild- 
cat wells, either as a protection string 
to guard against drilling trouble at 
depth or as completion strings for 
proper evaluation of questionable 
zones. Increases in drilling depths in 
recent years have highlighted difficul- 
ties of hanging these long strings with 
ease and safety and without damaging 
the hanging joint. Instances of aban- 
donment and subsequent casing recov- 
ery operations where the hanging joint 
is severely bottle necked are on record. 
In some cases, loads have been so se- 
vere and so much beyond the design ca- 
pacity of the casing hanger used that 
it has been necessary to actually de- 
stroy the hanger with an acetylene 
torch in order to free the top casing 
joint and recover the string. 

Basically, the casing hanger has only 
two functions to perform—it supports 
a part or all of the uncemented casing 
weight, and it seals the annulus be- 
tween the casing and the hole or outer 
casing string. 

Various means of effecting this seal- 
ing action are currently in use. Some 
manufacturers locate the seal above, 
some below, the slips. Those seals 
placed below slips have at least two ad- 
vantages: The slip area, which is al- 
ready in compression from the hori- 
zontal slip forces, is protected from 
unexpected or accidental pressures 
from below; and the friction of the 
packing element aids in support of 
the suspended casing string. 

Seals above the slips protect the slip 
area from test pressures which should 
always be of greater magnitude than 
anticipated formation pressures. If 
those upper seals are resting on top of 
the slips, however, there is an addition- 
al force, other than that due to sus- 
pended casing weight, applied to these 
slips from the hydrostatic testing that 
may be only partially dissipated by 
seal-bowl wall-pipe friction. 


B-128 


The actual suspension of the casing 
itself induces horizontal crushing 
forces which can develop considerable 
magnitude. Prior to the development 
of this hangar*, other manufacturers 
had used at least two other means of 
minimizing the effect of this force. One 
approach is through the use of the large 
angle slip bowl. Another method is the 
dissipation of the crushing force over 
a large area through the use of long 
slips. 

The device shown to selected engi- 
neer guests at demonstrations held in 
Houston, Texas, during October and 
November was a departure from either 
of the above methods and is an appli- 
cation of a controlled friction process. 
It is obvious that the undesirable crush- 
ing action is the result of the tapered 
slips being forced more and more deep- 
ly into the tapered bowl of the hangar. 
Now if these slips can be permitted to 

*McEvoy SB-2. 





go into this tapered bowl only far 
enough to assure a firm, even bite on 
the hanging casing joint, then stopped, 
the addition of weight to the hanging 
joint will produce little additional 
crushing action. The problem, how. 
ever, was to secure the desired slip. 
bowl friction while simultaneously ip. 
suring the continued safe holding char- 
acteristics necessary in a Casing hanger, 
In the demonstrated hanger, this 
problem was solved by placing teeth 
on each side of the slip segments. Those 
on the pipe side are sharp and will im- 
mediately grip the casing. The back 
side teeth are not so sharp and dig into 
the bowl face only after the pipe has 
been gripped. In the public tests, loads 
in excess of long coupling strength pro- 
duced deformations of less than 0.020 
in 7-in., 23-lb, N-80 casing. On several 
tests, pulls on this same weight and 
grade of casing produced, at 400,000 
lb, deformations ranging from 0.0105 
in. to 0.0195 in., averaging less than 
fifteen thousandths. of an inch. 
Visitors were also shown another ap- 
proach to the sealing problem. In the 
demonstration hanger, the sealing ele- 
ment rests in a recess in the hangar- 
bowl above the slips. All piston pres- 
sure developed while testing this seal 
hydraulically is then transmitted to the 
bowl directly and additional loading of 
the slips or the casing in the slip area 
is thus avoided. eek 





McEvoy hanger assembly showing back side of slip and inner side of bowl. Nappie nas 
been subjected to a loading in excess of long coupling joint strength. 
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DIGEST of NEWS and COMMENT 
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Te 


Hydrogen and Olefins 
from the Same Step 

Hercules Powder and Blaw-Knox 
are offering processes for making hy- 
drogen via the Society Belge de l’Azote 
continuous hydrogenation process, an- 
nounced previously by Blaw-Knox for 
making fatty acids. Olefins come via 
dehydrogenation, thermally, of light 
liquid hydrocarbons to make ethylene, 
propylenes, etc. Separation of ethylene, 
for example, is carried out by cryogenic 
or by absorption methods. Higher tem- 
peratures possibly made practicable by 
use of the new alloy NA22H may make 
operative much higher capacities at 
higher temperatures than practiced for- 
merly. 

SO—the process of reducing hydro- 
carbons to their component parts or 
radicals, and reassembling those com- 
ponents in forms needed by our civili- 
zation progresses. As a prominent 
writer said nearly 30 years ago: “The 
products of the petroleum industry are 
and will be ‘assembled products,’ made 
up of unit materials reassembled to 
make the things we need.” We are ap- 
proaching that point, more rapidly 
than most of us think. Needless to re- 
mark, the process into which we have 
only begun to penetrate is inexorable. 


x *k * 


The Octane Race — Where 
Is the ‘‘Finish Line?’’ 


The striving for power efficiency, 
and for retail markets is driving the 
oil and the automotive industries into 
a continuous, ever-quickening, “wide- 
open throttle” contest to produce high- 
er and higher efficiency in fuels and in 
engines—and to what purpose? 

Instantly the reply comes from both 
“camps”: “Of course, for better per- 
formance, for greater efficiency of en- 
gine operation, to conserve our petro- 
leum resources; to utilize to the fullest 
the inherent power in the (fuel—en- 
gine design).” (Mark out one, de- 
pending on the industry to which the 
teplier belongs.) 

But are we utilizing the inherent 
power in either engine or fuel, to an 
economic purpose? Octane ratings run 
from the middle 80’s to 95-96, in a very 
few instances slightly higher. Go down 
the line of the big companies and see 
the fabulous millions, as one reporter 
phrased it, “going into equipment to 
improve quality rather than hike pro- 
duction.” Company 1, $90 millions; 
Company 2, $30 millions, “aimed at 
stepping up octane ratings”; Company 


Refining . . . Petrochemical ... Gas Processing 


3, $2.4 millions for research facilities 
alone; Company 4, $165 millions; 
Company 5, no statement of dollars 
involved, but “A new premium gaso- 
line... after the first of the year that 
will be... improved over current pre- 
mium grades. We will not let competi- 
tion get ahead of us, either.” Average 
octane numbers will go up one to one- 
and-one-half numbers by spring 
(1955), says another executive, most 
certainly in the know. In five years, a 
very prominent engineer-scientist says, 
100 octane number motor fuel will be 
on the market. Compression ratios are 
up, 7.5 to one, and 8.0 to one. Eight 
years ago the Ford had 100 hp motors; 
in 1954, 130 hp, and 1955 162 to 182, 
as compared to the 1951 “Cad.” with 
160 hp. Higher priced cars go to 255 
hp or higher, 8.5 to one or high com- 
pression ratio. 

These remarkable advances could 
be used to reduce engines sizes, in- 
crease fuel miles-per-gallon, improve 
economy. Who needs a car that will 
do 135 miles per hour, with 60-65 the 
legal maximum; those loafing horses in 
that engine are eating “feed,” while 
they do not a lick of work. 

But again, the automotive people 
have no choice; to meet competition 
they must supply performance; the 
customers in this country have not 
reached the point where they are will- 
ing to swap scintillating getaway for 
less cents per mile operating costs, so 
we have the Cadillacs, the Chryslers, 
Buicks, Fairlane Fords and others with 
more than half their horsepower loaf- 
ing in its traces in order to beat the 
other guy to the getaway when the 
light changes. 

And the saga goes on and on; the 
coming year will see more octane rat- 
ings from refineries, more horsepower 
in motor cars—FOR WHAT? 


x *k * 


Standard Studies the Atom 


So Standard Oil Development — 
research group extraordinary, for 
Standard Oil of New Jersey—will whit- 
tle at each side of the atomic Trojan 
Horse to see what can be done to utilize 
atomic energy for the advantage of the 
industry and the country. In other 
words, SODevCo is coppering both 
bets by building an atomic energy re- 
search laboratory in New Jersey. Prob- 
able theme-song for the new venture: 
“Can new and better chemical prod- 
ucts, more powerful gasolines and bet- 
ter lubricants be extracted from petro- 
leum via atomic energy?” 
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Big Boss Sulfur 

As sulfuric acid goes, so goes (chem- 
ical) industry. “Bob” Frank, consultant 
and surveyor-extraordinary for Foster 
D. Snell, Inc., says (CW, 10-30-54) 
that by 1965 sulfuric acid production 
will reach 18.6 million annual tons; 
safety cushion needs demand that total 
capacity by that time shall be 23.2 mil- 
lion tons per year. The needs are spread 
across the face of the industry; phos- 
phate fertilizers, also ammonium sul- 
fate; rayon and other textiles are in- 
creasing, using more sulfuric; innum- 
erable other products and divisions of 
the industry. 

Regenerated acid will play a big 
part in future supplies. Sulphur from 
many sources must be produced in 
larger quantities, including natural gas 
and refinery gas potentialities. 


x * * 


Offshore Sulfur 


Whether Shell Oil finds only sulfur 
or oil, or both, on its 10-year leases of 
potential sulfur-producing ocean bot- 
tim beyond the 10-mile limit, it should 
de well, thank you. Although Texas 
Gulf Sulfur Company asked that the 
offshore sulfur tracts be opened to bids, 
it did not submit any bid itself; only 
Shell’s $1.2 million offer for 25,000 
acres was submitted and accepted. Over 
a half a million acres went unsought. 
Upon production, Shell will pay Wash- 
ington 7.5 per cent royalty on its sul- 
fur sales. 


es 


Should Chemists Bargain 
Collectively? 

Would industrial chemists be better 
off by bargaining collectively? Recently 
American Institute of Chemists argued 
the matter extensively. Chemist-attor- 
ney Kegan said unions might be like 
spinach for chemists; might be “good 
for them” but they. won’t have any. 
Some of the pertinent—and potent— 
arguments against unions for technica! 
people: “They ignore the law of supply 
and demand; if chemists are plentiful, 
what force can possibly keep salaries 
up? 

Stated in the discussion by antago- 
nists of professional unions: “Collec- 
tive bargaining must be ‘for the whole 
crowd and is thus inconsistent with 
merit increases for individuals’.” One 
great stumbling block to unions’ ac- 
ceptance by technical people: “Who is 
to determine the ‘merit’ in ‘merit in- 
creases’ in salary?” (CW,12-11-54) 
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Peak performance ... positive valve action assured ... even 
where discharge lines are long, or low “superimposed” back 
pressure exists in the relieving system. 


“Two-In-One” design, improved performance... the new Consolidated 
Safety Relief Valve is the result of over 4,000 flow tests in 5 years at 
West Edmond, Oklahoma. At the A.S.M.E.-approved testing station there, 
natural gas is available in flow capacities up to 35,000 cfm and pressures 
up to 500 psig. The A.S.M.E.-approved conditions, apparatus, and pro- 
cedures permitted Consolidated engineers to test-develop and prove 
the full range of valve sizes and pressures in both Standard and Bellows 
designs. 


Interchangeability is so highly developed that the majority of Consolidated 
Standard Valves can be converted to the Bellows design, in the field, 
simply by installing the bellows. Each type has fewer functional parts 
than other comparable safety relief valves. Standardization of inlet and 
outlet center-to-face dimensions permits interchangeability with a large 
proportion of the valves of other manufacturers. Incorporated is an 
optically-ground flat seating surface that contributes to easier, more 
economical maintenance. A 


You can have the absolute protection and real economy of the thoroughly 
tried and proved Consolidated Safety Relief Valves for your plant today. 
Both Standard and Bellows types are available in sizes and pressures 














to meet requirements of the most advanced processing facilities. Write - 
for full details. Ask for Catalog 1900. 
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BELLOWS VALVE is like the 
Standard but has a durable, 
two-ply stainless steel sealing 
bellows which effectively iso- 
lates from the valve’s work- 
ing parts any contaminants, 
corrosion, or viscous fluids. 
The bellows is balanced with 
the seating surface: set pres- 
sure of the valve is not af- 
fected by back pressure, 
whether constant or variable. 
Consequently, smaller dis- 
charge piping can be used, 
thus reducing the cost of pres- 
sure-relieving systems. 
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Certified and Approved 


Both Standard and Bellows Valves are approved under AP.I.-A.S.MLE. 
Unfired Pressure Vessel Codes, A.S.M.E. Unfired Pressure Vessel Code and 
are certified by the National Board of Boiler and Pressure Vessel Inspectors. 
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S| si Propuct o—f MANNING, MAXWELL & MOORE, INC. 


<7 MAXWELL TULSA, OKLAHOMA 
' | uy MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
_ VALVES, ‘AMERICAN-MICROSEN' INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, 

eee Watertown, Mass. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW BOX" 

AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Platformer-Hydrogen. A new Hydrogen 
unit, connected to and with a platformer 
unit has gone on stream at the Lima, 
Ohio, refinery of Standard of Ohio. These 
two interconnected units each aid the 
other to function; excess of hydrogen from 
the platformer is employed in the Hydro- 
bon unit to treat raw naphtha; in turn this 
treated naphtha is processed in the plat- 
former to the extent of 12,000 of the 13,- 
000 bbl per day throughput of the Hydro- 
bon unit. The other 1000 bbl is used as 
burning oil. Units designed by UOP, built 
by Procon, Inc. 


xk ** 


Gulf builds four cat units. Four new 
catalytic reforming units, designed for 
UOP plaforming process, are to be built 
by Gulf Oil Corporation. These units in- 
clude one at Port Arthur, Texas, 29,000 
bbl per day, to be completed in spring, 
1955. Philadelphia, Pennsylvania, refinery 
is building a 16,000 bbl per day plant to 
go on stream before year’s end. Toledo 
and Cincinnati, Ohio, refineries each are 
building 10,000 bbl per day units to be 
completed in the spring of 1955. The Port 
Arthur unit is being built by Fluor Cor- 
poration, the other three by Procon Cor- 
poration. 


xk 


Pakistan Gas processing unit. A gas- 
gathering processing system is to be built 
for Pakistan Petroleum, Ltd., by Hudson 
Engineering Corporation of Houston, ac- 
cording to advices received. Processed gas 
will be piped to Karachi via Hyderabad, 
350 miles from the Sui field where it origi- 
nates. Project will cost about $30,000,000 
and will supply this city of 1,500,000 peo- 
ple. The job will be completed by May, 
1955. The Sui field in Baluchistan has been 
proved to have two trillion cu ft of gas 
reserve and by reducing or eliminating 
the need for importation of coal, and giv- 
ing raw material for synthetic ammonia 
as agricultural fertilizer, and other chemi- 
cal products, will boost the economy of 
West Pakistan tremendously. Equipment 
will be shipped 11,000 miles from this 
country to the unit site. 


na oe 


Great Automotive Laboratory. Twenty- 
seven engine test cells plus ten mainte- 
nance-wing rooms will be installed in the 
Gulf Research and Development Labora- 
tory at Harmarville, Pennsylvania, up- 
river from Pittsburgh. A contract with 
The Trimble Company has been let, and 
work has begun on the expansion. Three 
cold rooms permit testing at down to 70 F 
below zero. Electricity at voltages from 
110 to 2300 will be installed. Blending 
building units, a new tank farm and steam 
generating unit will be included. 


7 8 fF 


Cities Service Gasoline Plant on 
Stream. The Gaines Company, West 
Texas natural gasoline plant, capacity 21 
million cu ft of raw gas, went on stream 
recently. Seven other oil companies are 
part owners of this plant, which Cities 
Service will operate. Guy M. Duren is 
plant superintendent, plant is located five 
miles northwest of Seminole, Texas. 
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Gulf Oil Corporation is employing five large Worthington centrifugal compressors to 
handle the gases in its ethylene plant. Photo shows compressor handling charge gas and 
shows water nozzle inlets. The five units total nearly 20,000 hp and operate at about 
5500 rpm to more than 9000 rpm. 


Second and Third Platformers on 
Stream. Quaker State Oil Refining Corpo- 
ration has begun operation of platformer 
units No. 2 and 3, at Emlenton, Pennsy]l- 
vania, and St. Marys, West Virginia. 
Each has a capacity of 850 bbl per day; 
a 1500 bbl per day unit began operating 
at Farmer’s Valley, Pennsylvania, last 
July. All units designed, engineered, and 
licensed by UOP. Procon, Inc., built them. 


x kk 


Sinclair Refining Company has con- 
tracted with Tuloma Builders, Inc., of 
Tulsa, Oklahoma, to add an extension to 
its demulsifying plant at Sand Springs, 
suburb of Tulsa. 


xk ke 


Standard Oil Company of California 
will build the first complete oil refinery 
in Hawaii. A capacity of 20,000-30,000 
bbl per day is planned, cost to be $25- 
$30 million. It will process gasoline, gas 
oil, fuel oil in quantities to meet most or 
all the territorv’s needs for these products. 
Plant site is Honolulu; no contracts for 
design or construction let so far as is 
announced. 


x 8 


Texas Natural Gasoline Corporation 
has begun building a natural gasoline 
plant in Coke County to process gas from 
Jameson Strawn Sand Field and Fuller 
Coke Strawn Sand Field, about 70,000,- 
000 cu ft daily. Natural gasoline, butane, 
i-butane and propane will be recovered 
from the well gas. It is estimated that 
375-400 wells will be in these fields when 
they are fully developed. Gathering sys- 
tem will be operating by March 1, frac- 
tionation units by August, 1955. 


THE PETROLEUM ENGINEER, January, 1955 


Big Platformer Building for Champlin. 
A 5000 bbl per day platformer is under 
contract to be built for Champlin Refining 
Company by Southwestern Engineering 
Company of Los Angeles, California, at 
the refinery, Enid, Oklahoma. Unit will 
cost about $700,000, to be completed by 
about April, 1955. 


xk 


New Platformer for Japan. The fourth 
platformer unit went into operation for 
Mitsubishi Oil Company, of Kawasaki, 
Japan, recently. The 1500 bbl per day unit 
will process naphtha from Arabian crudes. 
Unit was designed, engineered, and li- 
censed by UOP, built by Japan Gasoline 
Company. 


xk *& 


U. S. Steel Corporation is building a 
200-ton per day ammonia plant at Geneva. 
Utah. It was designed by Blaw-Knox 
Company, and is to be the largest of its 
kind in the United States. Construction 
is to begin “early in 1955.” 
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Storage, Pipe Line, Loading, Pumping 
System. A system for pumping, loading, 
storing, etc., from Bayway, refinery of 
Esso Standard Oil, to its Rahway Tank 
Field has been completed for Esso Stand- 
ard Oil Company by the Kuljian Corpo- 
ration of Philadelphia, Pennsvlvania. 
Eighteen tanks of all sorts, including 
a 5000-bbl combined products tank and 
others of 150.000 bbl capacity each; 
a 30-inch main pipe line, a network of 
thousands of feet of smaller lines; and a 
central automatic control house to handle 
all blending. loading-unloading. Farm oc- 
cupies a million-plus square feet of area. 
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JOHN PETROVSEK* 


THE petroleum industry has been one 
of the leaders in accepting electronics to 
help it save time and effort, and to pro- 
duce greater overall system coordina- 
tion. 

Remote control is particularly valu- 
able in all those industries that have 
widespread physical facilities, such as 
refineries, pipe lines, railroads, and 
public utilities. The substitution of 
electronic control equipment to operate 
pumps, valves, switches, and other 
functions remotely is being made rap- 
idly. This type of equipment provides 
the advantages of immediate and di- 
rect operation of important functions 
from control centers where all activi- 
ties are easily coordinated. 

The Magnolia Petroleum Company 
refinery in Beaumont, Texas, planned 





*Communications Supervisor, Magnolia Petro- 
leum Company, Beaumont, Texas. 








FIG. 1. Close-up of Master Station terminal equipment, Magnolia’s Beaumont, 
Texas, refinery. Remote control coordinates widespread activties. 
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FIG. 2. Remote Station terminal equipment, showing 
swing-door type rack that provides good accessibility. 
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Electronic Control of Refinery Pumps 


Remote control reduces number of workmen 


needed; speeds greatly delivery of product 


streams, and eliminates operating hazards 


to build a new truck loading terminal 
at the refinery, but wanted to move it 
out of the congested tank area. Sepa- 
rating the truck rack from the tanks 
and pumps, however, would make it 
necessary to add an additional man 
per shift unless some satisfactory re- 
mote control system could be installed 
economically. It was also brought out 
that operations would at times, espe- 
cially in bad weather, have to wait for 
this man to move from one pump lo- 
cation to another. 

As a result of “Multi-gate” remote 
control equipment,* the truck rack op- 
erator now has only to push a button 
corresponding to the type of fuel re- 
quired. The remote pumps at the tank 
site are activitated and the required 
fuel is delivered immediately at the 
truck rack. Installation of this control 
equipment, operating only to control 





*Designed and supplied by the Hammerlund 
Manufacturing Company. 
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FIG. 3. Controls and supervisory indica- 
tion lamps located on the loading dock for 
gasoline tank trucks at Beaumont refinery. 
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the pumps, at each of 2 separate sites, 
both approximately 2000 ft away, “off” 
and “on” as required, made it unneces- 
sary to employ this additional man per 
shift and also eliminated the possibil- 
ity of “human error” in the telephoned 
orders between the man at the truck 
rack and the man at the pump site. A 
remote control system was better from 
the safety standpoint as the truck rack 
operator could stop the pumps im- 
mediately in case of an emergency 
without the delay of making a tele- 
phone call to the man to stop the 
pumps. An Audio-tone system was se- 
lected for a number of reasons: 

1. The danger resulting from dc 
pulses about a refinery area were elimi- 
nated by using Audio-tones in the 
range of 2000 to 6000 cycles per 
second. 

2. Audio-tones made it possible to 
perform a number of functions using 
a single rented telephone line, thus re- 
ducing the monthly rental costs. 

3. The system could be extended at 
any time without adding additional 
communications lines, or communica- 
tion lines could be changed over to 
two-way radio or microwave without 
obsoleting the equipment. 

The term “Multi-Gate” indicates that 
two audio-tones are used for each 
function. The first, or primary pulse, 
selects one (or more) receiver sections 
at a remote point, and through the op- 
eration of electronic gate makes it re- 
sponsive to a subsequent signal. The 
time required for transmission of a 
single, complete primary signal is ap- 


FIG. 4. Supervisor Petrovsek looking over 
a remote control terminal. 
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FIG. 5. Supervisor Petrovsek, center background, checks remote station equipment; right 
front shows pump motors controlled by equipment in explosion-proof building at right. 


proximately five-tenths of a second. 
The second tone performs the required 
switching function. in approximately 
three-tenths of a second only after the 
first tone has been present five-tenths 
of a second. Each set of two tones is 
transmitted using only a single push- 
button. 

Up to 21 on-off functions can be 
performed by one system making use 
of no more than 7 different frequencies 
(taking two at a time). 

This type of dual-tone operation re- 
duces to a minimum the possibility of 
false operation resulting from circuit 
noise, induced voltages, transient 
pulses, voice or modulated signals, and 
other possible sources of interference. 

The basic system consists of a trans- 
mitting unit to send automatically a 
standard sequence of two pulses at 
proper frequencies corresponding to 
the called station and one or more re- 
ceiving units that are responsive to 
such coded pulses. A receiving section 
is installed at each of the two remote 
points. 

Supervisory indications that the 
functions requested have actually been 
performed are received at the dock 
(master station) as a result of adding 
transmitting facilities at the remote 
points and receiving units at the load- 
ing dock. Indicating lamps verify that 
the operation has taken place. 


Transmitter 

When keyed, the remote control 
tone transmitter sends two-tones se- 
quentially that are suitably timed to ac- 
tivate a remote tone receiver. An ex- 
ternal programming system selects the 
proper tones to be transmitted and to 
key the tone transmitter at the desired 
instant. 


Data Storage 

A system of data or information 
storage is provided to make it possible 
to simultaneously select a number of 
functions to provide any of the number 
of different types of fuel to the loading 
dock. The master station incorporates 
two data memory storage units. For 
this specific installation one of them is 
capable of storing seven pairs of on- 
off functions but is set up at present 
to provide only five pairs. The second 
unit, also capable of being expanded to 
seven on-off functions, is being used 
for storing three on-off functions. 

The 7 tone generators at the master 
station have frequencies from 2000 to 
2600 cycles, 100 cycle apart. Fre- 
quency assignments for the two remote 
stations are between point 2700 and 
3300 cycles 100 cycles apart. 

As an example, one “on” function at 
pump station | would be performed by 
a primary gate frequency of 2000 
cycles and a secondary gate frequency 
of 2100 cycles. To turn “off” the same 
function (a pump) the same primary 
gate frequency of 2000 cycles is used, 
but a 2200 cycles secondary gate 
frequency. 

After the fail-safe system has been 
placed in operative condition, pushing 
any of the function select or buttons 
at the master station will operate the 
data storage relays. These relays en- 
ergize the memory indicators that 
indicate visually the functions that 
have occurred. If the system is not 
busy transmitting verifications from 
the remotes to the master, the master 
station program allows the function 
program to seek out the stored orders 
and transmit the orders in coded pulses 
to the remote stations. 

When the function program starts 
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FIG. 6. Contact units at remote station, for controlling pump motors located in housing 
at left. Terminal equipment in house, center background. 





FIG. 7. Pumps at Magnolia plant controlled by audio-tones from the loading dock 


equipment. 





FIG. 8. Loading a gasoline truck at Beaumont plant, with Master station control equip- 
ment in house at left. 


its “seeking” operations, the station 
program keys the busy coder and places 
a busy tone on the transmission line. 
This prevents the remote stations from 
sending until the master station has 


transmitted all stored orders and re- 
moved the busy tone. 

The tone and pulse coded orders are 
received at both remote stations and 
are translated into relay operations 


in the function decoder. If the required 
function is not happening, the contro! 
machinery is immediately required t 
perform that function. If that function 
is already happening, the machinery 
remains in that condition. In eithe: 
case, information is stored in the data 
storage that indicates the order has 
been performed. If the busy tone is 
present, the verification program 
held inoperative until after the busy 
tone is removed from the transmission 
line. 

After the tone is ceased, the statior 
program allows the verification pro 
gram to “seek out” the verifications 
and causes the local busy tone to be 
placed on the verification line until all! 
verifications are sent. The verifications 
are sent to the transmission line and 
then to the master station. Here, the 
verifications are de-coded by the veri 
fications decoder and presented visu 
ally by the verification indicators. In 
general, the remote units operate very 
much like the master. 


Fail-Safe System 
Presence of a fail-safe system in- 
sures that all equipment performing 
operations at the remote stations will 
be turned “off” if the transmission line 
should fail, power fails at either maste: 
or remote station, or if the emergency 
button is operated at the master o1 

either of the remote stations. 
Fail-safe indications may be initiated 


from any station by depressing the 


emergency button for approximately 
one second. If no failure has occurred 
in the transmission line or fail-safe 
units, the fail-safe indications will lock 
in all stations allowing the remote sta 
tion to cease their “off” function output 
and to turn operation “on” or “off” < 

ordered by the master station. If fail- 
ure should occur in the transmission 
line or fail-safe equipment after start- 
ing, the fail-safe indications will be re- 
moved, producing off function output 
in all channels of the remote stations 

Should failures occur in other th 
the transmission lines or fail-safe units 
the remote stations may be forced to 
produce “off” function outputs by de 
pressing the emergency stop button lo 
cated on the master contro! board and 
in both remote stations. 

When fail-safe indications are not 
present, the failure alarms located in 
the master in both remote stations will 
light. 

Two basic features, carefully pre 
determined for the equipment, were 
flexibility and versatility. Because it i 
designed on the building block-prin 
cipal, using standard sections in in- 
dividually unique combinations, great 
flexibility has been achieved, and fo! 
all practical purposes a custom instal- 
lation was obtained. kk * 
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Comparison of TBP and Engler Type 


P 205. 


Distillations at Subatmospheric Pressures 


Engler distillations vary little with pressure change; TBP 


curves may be developed from Engler vacuum distillation data 


H. A. OEHLER* and M. VAN WINKLE** 





An experimental investigation 
of the relationship between true 
boiling point and Engler type 
analytical distillation curves of a 
number of petroleum oil stocks 
was conducted. TBP distillations 
were conducted at 50 mm Hg 
pressure in an Oldershaw, 15 per- 
forated plate column, and Eng- 
ler type distillations on the same 
stocks were determined at 760, 
400, 200, 100, and 50 mm Hg. 

A correlation of the 50 per 
cent boiling temperature of the 
50 mm Hg TBP distillation with 
the 50 per cent boiling tempera- 
tures of the Engler type distilla- 
tions was derived and is reported 
here. 

It was found that the slopes of 
the Engler type distillation curves 
did not vary with pressure 
(within the estimated limits of 
accuracy of the tests). 

The correlation is useful in 
transposing from analytical 
vacuum Engler distillation data 
to true boiling point distillation 
or from TBP data to vacuum 
Engler data. 











PETROLEUM oil and crude oil evalu- 
ation distillations are usually run at 
two pressures — atmospheric pressure 
for the low boiling fractions and at 
some subatmospheric pressure for the 
higher boiling fractions. In order to 
obtain continuous curves at some pres- 
sure, usually atmospheric, the data ob- 
tained at subatmospheric pressure must 
be transposed to the higher pressure. 

In the event a distillation setup and 
method is used which approximates 
true boiling point distillation opera- 
tion, where any point on the curve rep- 
resents a compound or pseudo com- 
pound boiling at the indicated tempera- 


*Pan American Refining Corporation, Texas 
City, Texas. 
**University of Texas, Austin, Texas. 


C-10 


ture at the pressure of the distillation, 
transposition can be made to other 
pressures by means of a vapor pres- 
sure chart. If the distillation is con- 
ducted under conditions where only a 
partial approach to fractionation is en- 
countered, and such is the usual case, 
accurate transposition of the points on 
the curve to a different pressure by 
means of a vapor pressure chart can 
not be made as the curve does not 
represent a series of compounds boil- 
ing at the indicated temperatures but 
something between an _ equilibrium 
flash and TBP curve. 

The common method of transposi- 
tion is to transpose the vacuum analy- 
tical curve, commonly called a TBP 
curve whether it is or not, by means of 
vapor pressure relations and using gen- 
eral slope and 50 per cent boiling point 
correlations at atmospheric pressure, 
determine the ASTM or Engler curves 
at atmospheric pressure. These curves 
can then be used for product specifica- 
tion evaluation. 

In many cases the original evalua- 
tion curves are run under vacuum con- 
ditions which approximate vacuum 
Engler operation. The curves thus de- 
termined are transposed to atmospheric 
pressure curves and the TBP-ASTM 
atmospheric slope and SO per cent cor- 
relations are used to derive the atmos- 
pheric TBP curves. This is not accurate 
because of the reasons stated 
previously. 

This investigation was initiated to 
determine a more accurate method of 
transposition of vacuum Engler type 
or ASTM distillation data to atmos- 
pheric TBP distillation data. 


Stocks 
The 29 stocks used in this investi- 
gation were supplied by the Pan Ameri- 
can Refining Corporation and range in 
properties from those of heavy naph- 
thas to reduced crude oils and include 
virgin stocks and cracked stocks. The 


analytical data on the stocks are in- 
cluded in Table 1. 


Apparatus 

TBP Distillation. The Oldershaw 
glass columns 25 mm in diameter were 
used for the vacuum TBP distillations 
for check purposes. Fifteen perforated 
plates with 42-0.85 mm holes in each 
plate were sealed in each of the col- 
umns. Each plate was equipped with a 
baffle to direct the flow of liquid, a 
weir to maintain liquid head on the 
plate, and a down pipe to supply liquid 
to the plate below. For complete des- 
cription see references 5, 6. 

Reflux rate was controlled by a 
Flexopulse timing device that provided 
intermittant distillate product take off. 
Vacuum was maintained by a con- 
trolled vacuum system and was con- 
nected into the system to the top of 
the column through a vapor trap 
and to the vacuum surge and vacuum 
receivers. 

Pressure was read from a differential 
manometer and temperatures were 
read from calibrated thermocouples 
and calibrated ASTM _ distillation 
thermometers. 

Engler Type Distillation. The equip- 
ment used in the vacuum Engler type 
distillations is the same as that used 
for the “Tentative Method Proposed 
for Reduced Pressure Distillation of 
Petroleum Products” — ASTM Dis 
tillation Method D 1160-52T?. 


Procedure 

TBP Distillation. A brief outline of 
the operating procedure is as follows: 
Duplicate samples of 400 ml of oil 
to be distilled were charged to the 
clean, dry boiling flasks and the flasks 
joined to the column. (When the oil 
was too viscous for accurate volume- 
tric measurement, the oils were 
weighed into the flasks.) The vacuum 
system was turned on and the columns 
allowed to reach the desired pressure 
of 50 mm Hg. 

The reflux head was set on total re- 
flux and the heat turned on. Heating 
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TABLE 1. Distillation and inspection Data. 
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Stock no. 1 2 3 4 5 6 7 8 9 
API gravity....... 44.9 41.7 34.1 31.9 32.9 36.3 25.8 $2.2 28.9 30.4 24.0 31.7 29.1 31.3 
Molecular weight............. 173 165 226 191 175 218 297 217 280 252 344 196 196 193 
Engler dist’n., 760 mm, F 
ier... : 343 305 385 320 356 392 426 390 306 264 542 221 236 265 
Percent 
0 374 370 468 401 399 463 564 470 496 476 623 388 414 423 
30 393 405 507 450 429 495 622 500 571 535 686 454 468 464 
50 412 429 538 493 456 517 677 523 635 584 714 504 507 489 
I 439 454 570 538 486 542 720 555 702 639 ie 558 546 523 
CE A a eer ore 481 491 618 617 542 584 : 625 ie 732 632 608 605 
Ee eae 517 531 675 665 608 648 701 732 698 686 676 
TBP dist’n, 50 mm, F 
ae ; 128 100 185 150 124 162 242 195 162 126 341 101 109 148 
Percent 
10. 198 195 271 211 194 274 363 276 301 225 361 212 214 232 
30 232 241 328 288 258 330 445 330 393 352 515 290 292 294 
aa 262 373 77 340 293 357 525 362 464 420 599 345 346 329 
| ee ee 300 307 417 398 332 391 618 402 553 490 646 411 394 372 
Fea ee 352 478 497 395 442 oe 483 en es ashe! 510 478 462 
Engler vacuum 50 percent temp 
Se ea ere ar 275 372 337 293 352 508 356 455 413 573 345 343 328 
100 mm... 298 310 406 365 325 387 545 392 491 449 612 379 380 363 
200 mm. . 335 348 445 401 362 426 588 431 537 488 654 419 418 398 
400 mm. 371 384 489 444 409 470 635 477 582 532 691 458 456 437 
ae 412 429 538 493 456 517 677 523 635 584 714 504 507 489 
Slope data deg percent 
TBP 50mm. ; 1.7 1.9 2.4 3.1 2.3 2.0 4.3 2.1 4.2 4.4 4.9 3.3 3.0 3.5 
Engler 50 mm 1.1 1.3 1.6 2.2 1.4 1.2 3.3 1.3 3.7 2.8 3.3 2.7 2.1 1.6 
Engler 100 mm..... : 1.0 1.3 1.6 2.2 1.4 1.3 3.3 1.4 3.8 2.7 3.2 2.7 S| 1.6 
Engler 200 mm.... ¥.1 1.3 1.7 2.2 1.4 1.3 3.2 1.4 3.8 2.8 ‘ 3.7 2.1 1.6 
Engler 400 mm ee $.1 1.3 1.7 2.3 1.4 1.3 3.1 1.4 3.7 2.8 2.8 2.1 1.6 
Engler 760 mm 1.1 1.4 Be 2.3 1.5 1.3 (2.6) 1.4 (3.4) 2.7 2.9 2.2 1.7 
TABLE 1. Distillation and inspection data—(Continued) 
Stock no. 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
API gravity F 28 6 24.6 34.0 37.3 45.8 16.0 15.3 24.5 18.5 21.7 17.4 47.5 40.0 33.9 
Molecular weight .. ane 208 288 148 227 174 158 309 330 257 339 224 143 185 252 
Engler dist’n., 760 mm, F 
lor... Boa ge 420 547 361 320 318 400 492 434 381 496 336 326 376 382 
Percent 
10... 471 605 371 384 356 424 630 542 544 640 472 336 417 519 
30.. 497 640 379 430 386 437 694 626 590 682 524 342 438 557 
Sees 523 667 386 535 413 451 730 696 629 710 580 348 455 575 
roto bs acacaite-eee EN 555 688 394 642 449 472 756 eee 661 734 665 355 472 593 
se , 602 709 408 : 519 563 os 709 pare a 366 499 622 
636 714 443 718 615 692 725 en 727 401 531 658 
TBP dist’n., 50 mm, F 
dh anette a 210 337 181 109 121 168 243 235 220 244 188 129 152 175 
ercent 
, ee 278 402 206 214 170 239 413 340 326 414 254 178 242 328 
a 324 466 224 239 228 263 511 457 401 510 332 197 278 381 
re te rere ee 359 514 240 359 254 288 581 568 458 560 416 210 306 413 
70 402 548 253 475 298 308 631 655 509 619 507 223 330 444 
eee 458 - 284 as 361 381 : 585 ae ee 240 358 482 
Engler vacuum 50 percent temp 
Cer ceo ara a ... 356 494 241 357 257 289 561 549 452 541 407 211 304 405 
nee 389 531 274 395 288 321 597 585 487 574 439 239 335 439 
200 mm... . 429 73 310 439 323 363 641 618 529 618 479 271 369 482 
400 mm...... 473 620 347 486 363 405 682 663 573 661 529 308 411 524 
760 mm..... 523 667 386 535 413 451 730 696 629 710 580 348 455 575 
Slope data deg percent 
P 50 mm 2.1 2.4 0.8 4.4 2.1 1.2 3.6 5.3 3.1 3.4 4.2 0.8 1.5 1.9 
Engler 50 mm sare 1.3 1.4 0.4 4.2 1.5 0.8 2.6 4.6 2.1 2.2 3.2 0.3 0.9 1.2 
Engler 100 mm.. 3 1.4 1.4 0.4 4.1 1.5 0.8 2.6 4.6 2.1 3.3 3.2 0.3 0.9 1.2 
Engler 200 mm 1.4 1.4 0.4 4.2 1.5 0.8 2.4 4.4 2.1 > i 3.3 0.3 0.9 1.3 
Engler 400 mm 1.4 1.4 0.4 4.3 1.6 0.8 2.2 (3.6) 2.0 1.8 3.2 0.3 0.9 1.3 
Engler 760 mm 1.4 1.4 0.4 4.3 1.6 0.8 2.1 cis 2.0 1.6 3.2 0.3 0.9 1.2 








was continued until the vapors reached 
the condenser. This normally required 
40 to 50 min. The column was op- 
erated at total reflux for approximately 
15 min and then the reflux timer, set 
for a reflux ratio of 10:1, begain to 
operate. 

Product rate was adjusted by the 
rate of heating to 4-5 ml per minute. 
Temperatures were read at cut points 
corresponding to each 5 per cent of the 
original charge distilled, until 90 per 
cent of the charge was recovered. 

The dynamic holdup in the column 
varied from 25 to 35 ml. Therefore, it 
was not possible to determine the end 
point temperatures. The maximum pot 
temperature was 750 F or cracking 
temperature. 

Engler Type Vacuum Distillation. 
The procedure followed in the vacuum 
Engler type distillation was that speci- 


fied in ASTM Distillation Method 
D 1160-52T.! Operating pressures were 
760, 400, 200, 100, and 50 mm Hg. 
With certain of the heavy stocks the 
distillate rate was reduced to 1 ml per 
minute. 


Results 

Data obtained from the distillation 
of the 29 petroleum stocks studied are 
contained in Table 1. 

The estimated possible limits of 
error in the operational procedure and 
measurement reflected in terms of tem- 
perature are shown in Table 2. 


All samples were re-checked if when . 


plotted the points did not fall on a 
smooth continuous curve. The esti- 
mated possible error is somewhat 


greater than that normally allowed for 
ASTM distillations. Under 50 mm Hg 
absolute pressure a fluctuation in pres- 
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TABLE 2. Estimated error in temperature 








readings. 
TBP ASTM Engler 
50 mm 760 mm 400-50 mm 
| eee é +5 +5 +5-6 
SS) ae -- +3 +5 
Intermediate F......... — +2.5 3.5 
Cut volumes, ml....... +2 — 








sure of 1 mm can cause a temperature 
fluctuation of approximately 2 F. Also 
variation in ambient air current caused 
some fluctuation in readings. 

For some of the heavy stocks there 
was a tendency for some flashing at the 
lower pressures at the specified distilla- 
tion rates. This necessitated reducing 
the distillation rate to around | ml 
per minute at 50 mm. The possible 
effect of the reduction in product rate 
would be to increase the reflux in the 
neck of the flask and therefore increase 
the slope of the distillation curve. 
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ENGLER 50% TEMPERATURE AT PRESSURE INDICATED, 


TBP 50% TEMPERATURE AT 50 mm Hg, °F. 


FIG. 1. Correlation of TBP vs Engler 50% temperatures. 


PRESSURE, mm Hg. 


ENGLER 50% TEMPERATURE, °F. 


FIG. 2. Correlation of Engler 50% temperature vs pressure. 










Quantitative evaluation of this effect 
was impossible to determine. 


Correlation 

It was first attempted to determine 
the effect of pressure on the 10-70 per 
cent slope of the Engler type distillation 
curves. After they were calculated, it 
was evident that little or no change in 
slope with reduced pressure resulted 
from the data obtained in this 
investigation. 

Okamoto and Van Winkle* found 
that the TBP slope decreases with de- 
crease in pressure and Edmister? and 
Okamoto and Van Winkle* found the 
flash slope to increase with decrease in 
pressure. As the Engler type distilla- 
tion represents a distillation conducted 
under conditions intermediate to these, 
but having little reflux, the slopes of the 
curves were thought to increase with 
decrease in pressure. Therefore, the 
results developed here might be sub- 
ject to some question. It is doubtful, 
however, that the possible effects of 
temperature fluctuation and reduced 
distillate rate could obscure any signifi- 
cant change in slope caused by 
pressure. 

Although the slope of the Engler 
type distillation curves did not change 
significantly with reduction in pres- 
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sure, the correlation represented in 
Fig. 1 was devised. This relates the 
50 TBM temperature, F at 50 mm Hg 
pressure with the 50 per cent Engler 
type distillation temperature F with 
parameters of constant pressure (for 
the Engler. type distillation curve). 
Mean deviation of the 5 pressure 
parameters ranged from +2 deg to 
+4 deg. 

Use of Correlation. When the evalu- 
ation of crude oils, reduced crudes, or 
heavy oil fractions is carried out in the 
laboratory using a vacuum Engler type 
or ASTM vacuum distillation, the at- 
mospheric Engler type or ASTM curve 
can be derived as follows: As the point 
corresponding to the Engler or ASTM 
vacuum distillation 50 per cent tem- 
perature read the corresponding TBP 
50 per cent temperature at 50 mm on 
the line corresponding to the pressure 
of the distillation. Move along the 
vertical line corresponding to this 
TBP 50 mm S50 per cent temperature 
to the 760 mm curve. Read the 50 per 
cent ASTM temperature on the 
ordinate. 

Determine the temperature differ- 
ence between the vacuum ASTM or 
Engler distillation 50 per cent tempera- 
ture and the 760 mm ASTM or Engler 
50 per cent temperature. Add this dif- 






ference to each icremental 10 per cent 
temperature of the vacuum ASTM or 
Engler curve to evaluate the entire 
760 mm curve. This is a valid calcula- 
tion as the slopes are shown to be 
essentially the same. 

The atmospheric TBP curve can be 
constructed from the ASTM or Engler 
type vacuum distillation by determin- 
ing the atmospheric ASTM or Eng- 
ler distillation curve as above and using 
existing correlations between 50 per 
cent temperature and slopes of the 
flash, ASTM, and TBP distillation 
curves. 

(Complete data developed in this in- 
vestigation are available in the MS 
ChE Thesis by H. A. Oehler, “Cor- 
relation of TBP and ASTM Type Dis- 
tillations at Subatmospheric Pressures” 
(1954) University of Texas Library.) 
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Cooling Tower Wood Can Be Protected 


RICHARD B. CONLAN* 


In recent years deterioration of cool- 
ing tower wood has been recognized 
as a problem of increasing importance. 
The attack may be chemical or biologi- 
cal in nature. This problem is of par- 
ticular interest to the petroleum in- 
dustry because of the larger number of 
cooling towers in use. 

Because it is a durable material, 
wood is most commonly used in cool- 
ing tower construction. California Red- 
wood, Cypress, and Yellow Pine are 
generally used in such construction 
although Douglas Fir, White Oak, and 
Southern Pine may also be employed. 
Chemically, wood consists of carbo- 
hydrates (largely cellulose), lignin and 
extraneous matter. More than half the 
dry weight of the wood is due to the 
cellulose while the lignin comprises 
somewhat less ‘than one-third the 
weight. Bxtraneous matter or extrac- 
tives are present in cell cavities in 
quantities as high as 30 per cent of the 
dry weight of the wood. These extrac- 
tives contain constituents that are toxic 
to wood-destroying organisms. 

While the tower is in operation, 
the wood is subjected to varying mois- 
ture conditions in an atmosphere of 
warm and humid air. Some sections of 
the tower are consfantly in contact with 
the flow of cooling water and other 
sections are continually bathed in a 
mist. In some locations of the tower the 
wood is intermittently splashed or 
flooded while in other sections the 
lumber is submerged at all times. Pre- 
mature deterioration of the cooling 
tower lumber may occur under these 
extreme conditions of operation. 


Chemical Attack and 
Its Control 

Chemical attack of cooling tower 
lumber has long been recognized as a 
serious problem in cooling tower main- 
tenance. The surface of the affected 
wood shows various physical appear- 
ances, depending upon the particular 
chemical agent or agents responsible 
for the attack. The cause of the con- 


*W. H. and L. D. Betz, Consulting Engi- 
heers. 
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Chemical and bacteriological attack can be controlled 


by acid treatment and wood preservatives to kill fungi 


dition must be identified and the proper 
corrective measures must be taken to 
control the problem. 

Chemical Attack. This type of attack 
may take place in areas where the cool- 
ing tower lumber is continually wetted 
while the unit is in operation. It may 
also occur where intermittent wetting 
takes place. The most common type of 
chemical attack involves removal of 
the lignin binder from the cellulose 
fibers. This is generally referred to as 
delignification. Selective removal of 
polysaccharides, especially cellulose, 
may also occur. It has been shown by 
investigators that this condition occurs 
in the presence of high concentrations 
of sodium carbonate in the circulating 
water. Sodium carbonate may be 
naturally present in the makeup water 
or may be present due to lime — soda 
ash softening or sodium zeolite soften- 
ing of the makeup water. Sodium zeo- 
lite softening converts calcium and 
magnesium bicarbonate to sodium bi- 
carbonate which, on concentration in 
the tower system, will partially decom- 
pose to sodium carbonate in the circu- 


lating water. Some investigators have 
indicated that the presence of either 
sodium carbonate or sodium bicarbon- 
ate is about equally effective in pro- 
ducing this type of deterioration. 

The effect of sodium carbonate solu- 
tions on woods generally used in cool- 
ing tower construction has been shown 
by laboratory experiments. Fig. 1 
shows that a straight line relationship 
exists between weight loss and sodium 
carbonate concentrations in the range 
of 1000 to 36,000 ppm and this effect 
is independent of the pH value. In the 
laboratory experiments that were con- 
ducted weighed samples of dry wood 
were immersed for 60 days in sodium 
carbonate solutions ranging in concen- 
tration from 1000 to 36,000 ppm. 
When removed, specimens were 
washed in distilled water and washings 
returned to original solutions. After 
drying the specimens were reweighed 
and solutions were analyzed for total 
extract content. Test results indicated 
that the weights of the extracts equalled 
the loss in weight of the specimens, 
within the limits of the test. Similar 
experiments were conducted employing 
high concentrations of neutral salts, in- 
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FIG. 1. Effect of sodium carbonate on delignification. 



















cluding sodium chloride, sodium sul- 
fate, calcium sulfate, and magnesium 
sulfate. Results of these tests indicated 
little difficulty was encountered when 
the pH was between 7.0 and 7.5. 

The pH value of the circulating wa- 
ter cannot be used directly as a meas- 
ure of the tendency toward delignifi- 
cation. For example, it is possible to 
store 3 per cent caustic soda solutions 
(pH range 13.0-14.0) in Redwood tanks 
without any noticeable deterioration. 
Concentrated solutions of sodium car- 
bonate, on the other hand, cannot be 
stored satisfactorily in Redwood tanks 
without noticeable deterioration, even 
though the pH does not exceed approxi- 
mately 11.5. 

Wood may be destroyed by a num- 
ber of chemicals such as those used in 
pulping where strong solutions are used 
in conjunction with heat and pressure. 
Both sodium carbonate and sodium bi- 
carbonate are listed as pulping agents 
although neither is used in commercial 
wood pulping since these agents also 
remove the hemi-cellulose and degrade 
the alpha-cellulose components. Thus, 
in delignification, not only is the lignin 
removed, but tannin and other extrac- 
tives are also removed. 

In flooded portions of the tower 
chemical deterioration, identified as 
delignification, will show a general re- 
duction in cross-sectional area of the 
affected lumber. This type of chemical 
attack is characterized by the presence 
of a mat of white fibers on the wood 
surface. Fibers may be loosely attached 
or tightly compressed to the surface 
of the wood. This condition should not 
be confused with the presence of thin 
scales of soluble salts, which often 
produce a white color on the surface of 
the wood. 

Fig. 2 illustrates a slat section re- 
moved from an atmospheric cooling 
tower in the Southwest and shows the 
characteristic appearance of delignifi- 
cation. At this particular plant the pH 
of the circulating water was often as 
high as 9.9 to 10.1 with phenolphthal- 
lein and methyl orange alkalinities re- 
spectively as high as 760 ppm and 
2480 ppm as calcium carbonate. Chem- 
ical analysis of such specimens shows 
that the lignin is reduced to a greater 
extent than any other component of 
the wood. The extractive content is re- 
duced to a lesser extent than lignin but 
to a greater extent than cellulose. 

Cooling tower lumber may also de- 
teriorate under acidic conditions. Al- 
though wood is slightly acidic in na- 
ture, appreciable attack occurs at pH 
values below 5.0. Such conditions have 
been noted where the cooling tower 
lumber is in contact with acid fumes 
and under this condition the attack is 
principally on the cellulose content. 
The surface of wood so attacked is 
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FIG. 2. Delignification of slat 
section from atmospheric cool- 
ing tower. 


broken down and shows numerous 
long reddish-brown fibers. 

As lignin may be removed selectively 
by oxidizing agents, excessive quanti- 
ties of chlorine, used for the control 
of slime and algae growths, should be 
avoided. Chlorine is known to attack 
all constituents of the wood, including 
the toxic extractives, although lignin 
and hemi-cellulose are most suscept- 
ible. It is important to note that re- 
moval of the toxic extractives lowers 
resistance of the wood to biological 
attack. A chlorine residual in the 
range of 0.5-1.0 ppm should be suffi- 
cient to control slime and algae growths 
without appreciable attack on the cool- 
ing tower lumber. 

Very rapid lignin removal occurs 
when wood is subjected to alternate 
treatment of highly alkaline solutions 
and oxidizing agents. However, in 
circulating cooling water systems the 
water would not normally be consid- 
ered highly alkaline. Also, if chlorine 
were employed, this oxidizing agent 
would not normally be present in suffi- 
cient quantity to promote rapid lignin 
removal. However, over an extended 
period of time deterioration of lumber 
has occurred where the circulating 
water pH is high. This condition of de- 
terioration is produced rapidly by in- 
creasing the chlorine residual. Where 
chlorine residuals above 1.0 ppm are 
maintained in circulating waters of 
high pH value, a severe condition of 
deterioration occurs. 

The distribution of water over the 
tower is another factor influencing 
chemical deterioration. Intermittent 
splashing on some parts of the tower, 
such as the louvres, permits salts to 
concentrate sufficiently by evaporation. 
Fig. 3 illustrates the condition that re- 
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FIG. 3. Salt deposit on tower section resulting from 
total evaporation. 


sults from total evaporation of salts. At 
wetted and dried areas of the tower 
there is a tendency for the saturated 
water to be absorbed by the wood. The 
formation of crystals beneath the sur- 
face mechanically disintegrates the 
wood. Alternate wetting and drying of 
these areas will cause further rupture 
of the cell membranes, continually ex- 
posing fresh surfaces to attack. Wood 
subjected to such attack shows soft 
loose fibers and is greatly reduced in 
strength qualities. 

Control of Chemical Attack. Several 
factors are involved in the prevention 
of chemical attack on wood. These in- 
clude the total alkalinity and the pH 
value of the water as well as the dis- 
solved solids concentration. The pH 
value alone cannot be used as a control 
factor since a high bicarbonate content 
of the circulating water will have some- 
what the same effect as a high carbon- 
ate concentration. By limiting cycles of 
concentration, it is possible under cer- 
tain circumstances to control both pH 
and alkalinity to within tolerable limits. 
This type of control is usually not prac- 
tical for makeup water of appreciable 
alkalinity content. Acid treatment of 
circulating water is generally used for 
control of both pH and alkalinity. 

For prevention of scale formation 
and for maintenance of an economical 
blowdown rate, acid treatment of the 
circulating water is usually desirable. 
Acid treatment is also of considerable 
value in providing the optimum pH for 
control of pitting and tuberculation. 
The Dianodic method of inhibiting pit- 
ting and tuberculation relies on ad- 
justment of pH, together with the feed 
of phosphate and chromate at specified 
ratios, to control pitting at econom- 
ically low treatment concentrations. 
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FIG. 1559—150-Pound 
Steel Flanged End 
Valve. Sizes 1” to 4”. 


THE COMPLETE QUALITY LINE .-- 


POWELL 
LUBRICATED 


ALVES 


FIG. 3059G—300-Pound 
Steel Flanged End Valve. 
Sizes 6” to 12”. = 
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POWELL VALVES...THE COMPLETE QUALITY LINE... POWELL VALVES 


Powell Valves—the complete quality line—offer many outstanding 
features in these new Lubricated Plug Valves, such as quick and sure 
operation and a positive seal when the valve is closed. 

Valves are available with screwed or flanged ends; single, screwed 
and bolted gland types, and in Semi-Steel, Carbon Steel, Bronze, 
Ni-Resist, Monel Metal, and Stainless Steel. Semi-Steel valves are 
rated 175 and 200 pounds W.O.G.; Steel valves, 150 and 300 pounds 
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W.P. Sizes from 1” to 12”. Valves in sizes 6” and larger can be 
furnished with gears for gear operation. Distributors located in 
principal cities. For descriptive literature—or help on valve prob- 
lems—write direct to 


The Wm. Powell Company, 


Cincinnati 22, Ohio..... 109" yeal 
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Figs. 4 and 5 illustrate research data 
on the reduction in pitting secured with 
the Dianodic method as compared with 
the separate use of phosphate and 
chromate. As can be noted, at a pH of 
6.5, which is quite favorable in pre- 
venting attack on wood, the Dianodic 
method provides marked inhibition of 
the pitting effect. 

Extremely high concentrations of 
dissolved solids in the circulating water 
should be avoided where there is a 
possibility of alternate wetting and 
drying of certain areas of the tower. 
Although neutral salts possess little 
tendency to attack wood, crystallization 
of these salts in wetted and dried areas 
may rupture the wood cells. The salts 
may be removed by periodic hosing 
down of these sections of the tower. 
Where rupture of wood cells cannot 
be controlled in this manner, additional 
blowdown will serve to lower the solids 
content of the circulating water and 
assist in the control of this problem. 


Biological Attack and 
Its Control 

Although biological attack has only 
recently been recognized as such, there 
is no doubt that this type of deteriora- 
tion has been responsible for the de- 
struction of a considerable amount of 
cooling tower lumber. Prior to the time 
this form of attack was recognized, 
much of the destruction for which it 
was responsible was probably attrib- 
uted to chemical attack or was not 
reported. 

Biological Attack. Biological attack 
or decay of cooling tower lumber is 
caused by the presence of microorgan- 
isms that utilize the wood for food. 
The true wood-destroying fungi utilize 
either cellulose or lignin for food while 
some species of fungi live wholly on 
certain sugars and extractives. The dur- 
able woods, such as Redwood, contain 
toxic extractives that prevent the 
growth of organisms. Growth of fungi 
does not occur in the absence of oxy- 
gen. The cell wall of the wood must be 
saturated with moisture and an excess 
of moisture must be present in the cell 
cavities. Dry wood does not decay and 
water-logged or submerged wood is not 
attacked by fungi since oxygen is 
excluded. 

Fungi belongs to a class of the vege- 
table kingdom and differ most from 
other plants in that they do not pro- 
duce chlorophyll. They are unable, 
therefore, to build up their food ma- 
terial by the action of sunlight on 
carbon dioxide and water. Nourishment 
is derived from organic materials. 

The fungi are filamentous in nature 
and though they may form quite large 
growths these are formed by inter- 
weaving of masses of extremely fine 
fungal threads (Hyphae). Fungi are re- 
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FIG. 4. Reduction in pitting by Dianodic 
method vs. phosphate at various pH 
values. 


produced by means of spores and these 
may be single celled or multi-cellular. 
The spores are normally air-borne and 
germinate after lighting on the surface 
of the wood, under favorable condi- 
tions. The vegetable part of the fungus 
(Hyphae) penetrates the wood while the 
fruiting body of the fungus (sporo- 
phore) develops on the surface of the 
wood. 

The wood-destroying fungi are 
rather tolerable to variations in both 
pH and temperature. It appears, how- 
ever, that pH values slightly below 7.0 
are optimum for growth. The attack of 
fungi appears most severe when the 
temperature within the wood is between 
88 F and 105 F. On freezing the fungi 
become dormant while a temperature 
of 150 F for a period of 30 min is re- 
quired for killing. 

Biological attack is not confined to 
any particular section of the cooling 
tower or to any particular type or make 
of tower. The growth of wood-destroy- 
ing fungi seems to be most noticeable 
in the mist sections of the tower, such 
as at the eliminators or beyond the 
eliminators. In such sections the wood 
that has been attacked may appear 
normal on the surface although decay 
has occurred below the surface. Fig. 6 
illustrates fungus attack on a slat sec- 
tion from a refinery cooling tower. As 
can be noted, the exterior of the slat 
shows normai characteristics, but when 
broken open the interior reveals ex- 
tensive attack by wood-destroying 
fungi. In the initial stages of such de- 
cay the interior of the affected wood is 
often delaminated. As attack pro- 
gresses this interior takes on a soft 
punky condition. Chemical analysis of 
wood showing this internal biological 
attack indicates that a selective re- 
moval of cellulose has occurred. 

In other sections of the tower, such 
as where the lumber is flooded during 
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operation, the deterioration occurs 
principally on the surface of the lum- 
ber. Previously this type of decay had 
been considered to be the result of 
chemical deterioration. It is probable 
that this biological surface decay is 
preceded by chemical attack. A chem- 
ical analysis of wood showing biolog- 
ical surface attack normally indicates 
selective removal of cellulose and a 
reduction in extractive content to ap- 
proximately the same level as occurs 
during chemical attack. 

As biological surface deterioration 
closely resembles chemical attack in 
appearance, a mycological examination 
is necessary to determine if wood- 
destroying organisms are present. It is 
rarely possible to determine the amount 
of deterioration due to biological attack 
and that due to chemical attack. Bio- 





FIG. 6. Fungus attack on salt section 
from refinery cooling tower. 
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*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 
ple-helix. Carefully aged 


range for long periods, it 
assures better accuracy, 
over a longer life. 





over a broad temperature. 

















WESTON all-metal THERMOMETERS 


(with Multiple Helix*) 


Here’s another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 


Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614. Frelinghuysen 
Avenue, Newark 5, New Jersey. 


WESTON 


5537 
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logical attack is similar to chemical 
attack in that it produces a condition 
of brittleness due to loss of strength. 
This condition is referred to as brash- 
ness and may be identified by breaking 
a section of infected wood and noting 
the fracture. Normal wood breaks with 
a series of fractures across the grain 
together with splitting along the grain. 
Brash wood does not split but fails 
with a single break square across the 
grain. 

It is not possible to predict attack 
on cooling tower lumber by wood- 
destroying organisms. Conditions that 
are favorable to chemical attack, how- 
ever, seem to increase the possibility of 
biological attack. Surveys have shown 
that biological attack seems to be more 
prevalent in towers operating with wa- 
ter of relatively high pH value. This 
would indicate that high alkalinity 
circulating waters tend to accelerate or 
encourage leaching of the natural toxic 
extractives, thus lowering the normal 
resistance of the wood to decay. 


Control of Biological Attack. Al- 
though control of alkalinity, pH, and 
solids content of the circulating water 
can prevent chemical attack, it will not 
prevent biological attack but will serve 
to minimize the possibility of biolog- 
ical infection. Where attack has occur- 
red, and this attack is not the result 
of chemical deterioration, it is de- 
sirable to conduct a mycological ex- 
amination on the affected wood. The 
tower lumber should be inspected peri- 
odically and any infected lumber 


should be replaced as soon as it is dis- . 


covered. 


For many years wood preservatives 
have been employed to protect wood 
from decay when it is used in such 
applications as railroad ties, fence posts, 
telephone, and power line poles. As 
biological attack of cooling tower lum- 
ber has been recognized only recently, 
there is little data available on the effect 
of wood preservatives in resisting this 
type of attack. Some tests are now in 
progress, however, on the applicability 
of wood preservatives for cooling tower 
lumber. 


Many chemical agents have been 
employed as wood preservatives in 
fields other than the protection of cool- 
ling tower lumber. Fig. 7 gives a list 
of chemical preservatives and their 
toxicity to a certain wood-destroying 
fungus. Toxicity data on a certain 
organism will not necessarily apply to 
other species and, it must be under- 
stood that there are a large number of 
wood-destroying fungi. 

One fact discouraging possible use of 
wood preservatives for impregnating 
cooling tower lumber is the effect the 
circulating water would exert in leach- 
ing water soluble preservatives from 
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the wood. The Forest Products Lab- 
oratory has developed the double-dif- 
fusion method of impregnating lum- 
ber which consists in soaking the wood 
first in one chemical solution and then 
in a second chemical solution. The two 
solutions diffuse into the wood and re- 
act, in the wood, to form an insoluble 
precipitate that is toxic to fungi. Cop- 
per sulfate, followed by sodium chro- 
mate has given excellent results where 
this method has been used in test stakes. 
Other solutions employed have been 
copper sulfate and arsenic acid, fol- 
lowed by sodium chromate. Zinc sul- 
fate amd arsenic acid, followed by 
sodium chromate, also shows some 
promise. 

Copper pentachlorophenate is an ex- 
cellent wood preservative and concen- 








FIG. 7. Toxic concentrations of various 
chemicals to the funeus “Madison 





No. 517”* 

Toxic 
eoncen- 
tration, ~ 

Chemical Formula ppm 
Boric acid........ ..... H3BOs 2500 
Coal, tar, creosote....... ee §09-10,C00 
Copper arsenate.......... Cus(AsO4)2°4H20 500 
Copper pentachlorphenate. Cu(CsClsO)2 20 
Mercuric chloride...... . . HgCla 60 
Orthochlorophenol. . . CesH«ClOH 400 
ae .. CeH;0H 2000 
Pentachlorophenol....... . CsClhOH 20 
Silver nitrate . | 300 
Sodium chromate......... NazCr0y 340 
Sodium fluoride aioe: ae 2500 
Sodium ee NG , ane 3000 
Sodium pentachlorphenate. CeChONa 20 
Sulfuric acid........... H2S0, 1500 
Zinc sulfate......... ZnSO,*7H20 6500 
Zinc meta arsenite....... Zn(AsO2)2 1000 





* From “Wood Preservation,” 2nd Ed. by G. M. Hunt 
and G. A. Garrett, McGraw Hill Book Co., New York, 
N. Y., (1953). 


trations as low as 5 ppm have inhibited 
the growth of Lentinus lepideus, 
Lenzites sepiaria and Fomes pini. Be- 
cause of the isolubility of copper penta- 
chlorophenate in water, special meth- 
ods of solubilizing this material are 
necessary. 

As considerable time will be re- 
quired to prove the worth of wood pre- 
servatives for cooling tower lumber, 
and as existing cooling towers must be 
protected, present research is being 
directed toward control of wood- 
destroying fungi by treatment of the 
circulating cooling water. Chemical 
agents most applicable to this problem 
include copper sulfate, sodium penta- 
chlorophenate, zinc sulfate, and sodium 
chromate along with other preserva- 
tives. Various methods may be used to 
apply the chemical toxicant. A concen- 
trated solution of the toxic material 
may be sprayed directly on the affected 
wood. The preservative may also be 
sprayed into the tower, after draining, 
with the fans on to distribute the chem- 
icals. 

It is recommended that the entire 
at periodic intervals, similar to the 


method used for the control of slime 
and algae. 


Conclusions 

Chemical attack of cooling tower 
lumber is more common than bacterio. 
logical attack. Chemical attack May 
occur due to high sodium carbonate 
content of the circulating water. The 
presence of high alkalinity in the circy- 
lating water and high concentrations of 
an oxidizing agent, such as chlorine, 
tend to increase the rapidity of chemi- 
cal attack. 

Chemical attack on cooling tower 
wood can be controlled by acid treat- 
ment of the circulating water. Although 
a pH value of 6.5 is most desirable 
for prevention of attack, pH is not the 
sole factor involved. Total alkalinity 
must be controlled to a reasonable 
level. 

Preventive maintenance in hosing 
down sections of the tower, where salts 
have deposited from total evaporation, 
will aid greatly in preventing chemical 
attack at these points. Since chemical 
attack of cooling tower lumber is usu- 
ally evident from visual inspection, a 
regular procedure should be established 
for making periodic inspections of the 
tower. 

Decay of cooling tower lumber has 
been found in only a small percentage 
of the total number of towers in opera- 
tion. Fungus attack manifests itself in 
the form of both a surface attack and 
an internal biological attack. Since 
chemical attack lowers the normal 
resistance of the wood to biological at- 
tack, proper steps should be taken to 
prevent chemical attack and thereby 
minimize the possibility of biological 
infection. 

Studies are presently being con- 
ducted on the effect of wood preser- 
vatives for cooling tower lumber. The 
control measures presently available 
for protection of existing cooling 
towers rely on precipitation within the 
wood of insoluble toxic agents, resis- 
tant to leaching. Because of the ex- 
pense involved, it is questionable if 
such treatment should be applied as a 
preventive measure, particularly when 
these materials are not regularly em- 
ployed in the slime and algae control 
program. It may be advisable to con- 
sider such treatment only after a tower 
examination has indicated one of the 
infrequent instances of biological 
attack. 
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HORTON 
Floating Roof 


reduces evaporation loss, 
corrosion and fire hazard 


This 130,000-bbl. tank is equipped with a Horton® Pontoon Floating Roof, 
Floating directly on the surface, the entire bottom of the roof is normally 
in contact with the liquid in the tank. There is no air-vapor mixture 
above the liquid to be vented and lost. Fire hazard and corrosion 
are also reduced as a direct result of the elimination of the vapor space. 

Space between the rim of the roof and the tank shell is closed by a 
Horton Seal — standard equipment on all Horton Floating Roofs. 
This device assures the utmost in efficiency... it effectively prevents 
evaporation loss and helps keep the roof centered at all times. 

Horton Floating Roofs are built in three types: Double-Deck, Pontoon and 
Pan. Write our nearest office for further information, estimates or quotations. 


CHICAGO BRIDGE & IRON COMPANY 


Atlanta 3 Healey Building Detroit 26 Lafayette Building Pittsburgh 19 Alcoa Building 
Birmingham 1 North 50th Street Houston 2 C. & I. Life Building Salt Lake City 4 West 17th South Street 
Boston 10 201 Devonshire Street Los Angeles 17 General Petroleum Building San Francisco 4 200 Bush Street 
Chicago 4 McCormick Building New York 6 165 Broadway Building Henry Building 
Cleveland 15 Midland Building Philadelphia 3 1700 Walnut St. Building Tulsa 3 Hunt Building 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PA. In Canada: HORTON STEEL WORKS LIMITED, FORT ERIE, ONTARIO. 
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T. B. Rendel, left, special assistant on aviation, etc., to the refining 
vice president of Shell Oil Company, New York, talks over mat- 
ters with Lee Oldfield, well known automotive consultant. 


W. P. Murphy, left, Lubrizol Corporation, “tells a funny one” to 
William Power of Cities Service Oil Company. Nearly 500 engi- 
neers attended the SAE meeting. 


New Engine Designs, Fuel Needs Hold 


Attention of Automotive Engineers 


IN its largest meeting to date (nearly 
500 engineers attended the sessions) 
the Fuels and Lubricants Activity of 
the Society of Automotive Engineers 
studied and discussed most of the ma- 
jor phases of its multitudinous prob- 
lems during its three-day meet in Tulsa, 
Oklahoma. Out of the papers and dis- 
cussions presented there a long list of 
important facts came to light, affecting 
seriously the operation and the salient 
developments in automotive engineer- 
ing and petroleum refining for 1954. 

In the study of nine models of 1954 
passenger cars that have brought out 
significant new engine design and show- 
ing data collected from 235 cars, six 
models of which had been tested in pre- 
vious surveys, five of these six models 
displayed a need for motor fuels hav- 
ing 2 to 6 octane numbers higher than 
was needed by the same models with 
the earlier engine designs. Eighty-six 
to 94 research octane number fuels 
were needed to satisfy the knock tend- 
encies of 50 per cent of the cars in the 
nine models. Research ratings ranging 
from 90 to 96 octane number were 
needed to satisfy 90 per cent of the 
cars in this group. Part throttle opera- 
tion called for the maximum octane 
number fuel in 95 per cent of the cars 
of one model; in the other models 
maximum octane needs at part throttle 
were Called for in percentages ranging 
from none to 64 per cent. Average dif- 
ference in required ratings between 
part and full throttle ranged from 0.5 
to 5 octane numbers. Interestingly 





*Editor, Refining and Petrochemicals edition. 
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ARCH L. FOSTER* 


enough, 32 cars, tested under hill- 
climbing conditions, showed a need 
for 2.4 octane numbers higher fuel 
than for level-road operation. 

Nitromethane dissolved in either al- 
cohol or hydrocarbons can be used to 
boost the power output of a unit by as 
much as 18 per cent, brake basis, or 13 
per cent, indicated basis, it has been 
found. The limiting factor is the intro- 
duction of pre-ignition. Increased fuel 
consumption always follows this use 
of nitromethane, along with a higher 
thermal efficiency. Nitromethane is em- 
ployed in, for example, racing fuels 
where the ultimate inpower output far 
overshadows any consumption or cost 
considerations. 


Diesel Fuel Problem 

Hammering away at the problem 
of diesel fuels and the effects of their 
use On engine operation, it is found 
that ring-groove deposits increase as 
fuel sulfur content increases; this effect 
varies with different engines, and also 
decreases as engine load is increased. 

At 100 per cent load, deposits rose 
20 per cent when 1 per cent more sul- 
fur was present in the fuel. This ratio 
varied widely in different engines. Ex- 
haust deposits also increase with load, 
also with sulfur content, although at 
100 per cent load they were still too 
small to be significant. 

Ring wear usually doubled when sul- 
fur was increased from 0.25 per cent to 
1.25 per cent; one engine multiplied its 
ring wear five-fold with this change in 
sulfur content. Presence of aromatics 


in the fuel increased ring deposits only 
slightly; ring wear was affected almost 
not at all by aromatics. Raising aro- 
matics from 14 to 45 per cent raised 
exhaust deposits by 101 per cent. The 
0.25 per cent to 1.25 per cent sulfur 
boost raised deposits and wear 135 per 
cent. Wear is more sensitive to sulfur 
content than to aromatics content or to 
average boiling point changes. 


LP-Gas as Bus Fuel 

In the use of LP-Gas as bus fuels, 
in city bus operations, the presence of 
as much as 15 per cent of the olefin, 
propylene, will be as satisfactory as op- 
eration on regular natural gas LPG 
without any olefins present, it has been 
found. Engines operated on propylene- 





William H. Little, veteran of trade journal 
publishing, and Robert J. Mahaffay, both 
of Chek-Chart Corporation, talk shop at 
the Tulsa SAE meet. 
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Tube Selection Cannot be Reduced to a Formula 


When any metal is exposed to high temperatures, 
it burns. Slow burning is called oxidation and in the 
process scale forms on the metal being burned. If the 
process continues the scale will flake off, causing loss 
of metal. 


One of the major benefits resulting from alloying 
chromium with iron is greatly increased resistance 
to oxidation at high temperatures. A tight surface 
layer of chromium-rich oxide is formed and this layer 
retards oxygen diffusion. Tests have shown that re- 
sistance of chromium alloy steel to oxidation is 
directly proportional to the chromium content of the 


—even a complicated one 


alloy. The chart below compares relative oxidation 
resistance at 1200 F of stainless and carbon steels, 
as determined by scale loss on heating 250 hours. 
But only an expert can properly evaluate all of the 
elements that make up the best analysis to match the 
requirements of your specific tubing application. 
There is no substitute for the kind of experience with 
these problems you'll find at B&W. 

To get the most benefit from B&W’s long experience 
in matching tubes to jobs, call on Mr. Tubes, your 
nearby B&W Tube Representative. He can help you 
make the best choice. 


GRAMS LOSS—250 HOURS AT 1200 F 





CROLOY 18-85 (18% Cr, 8% Ni) P 


T 
NO _— 





CROLOY 12 (12% Cr) > 


CARBON STEEL > 


ees THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 
































Beaver Falls, Pa. —Seamless Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio— Welded Carbon Steel Tubing 
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CATALYST LEVEL 
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Problem: Sensitive Level Measurement of fluid 
catalyst in Reactor or Regenerator requiring a 
range of approximately 600 inches of water, and 
with a unit having parts common to other process 
measuring elements. 

Solution: Use of a 333RD force-balance differen- 
tial pressure transmitter with an available range 
adjustment of 80 to 800 inches of water. 














Air Purge 


Result: Accurate, Sensitive and Dependable level 
measurement with complete interchangeability 
of pneumatic transmitter parts. 





AUTOMATIC PURGING OF SUSPENDED SOLIDS 
To sn ite Siurry 
CarCrece?” C mom ||} mc ian o- Return 











Purge Lines | 














D.P Transmitter 


Problem: To obtain uninterrupted flow measure- 
ment and control in slurry lines where catalyst 
solids in suspension can settle out, plugging lead 
lines and meter, and causing measurement errors. 
Solution: Dual body taps provide for purge con- 
nections which keep 333RD body, as well as 
lead lines, completely flushed. 

Result: Consistent, dependable high measurement 
accuracy. Flushing of transmitter body as well as 
lead lines cuts maintenance to a minimum, es- 
pecially after shutdown. 























A SIMPLE ANSWER TO 
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One of the TRANSAIRE Flow Transmitters on a reforming unit at Shell Oil Company's Wood River, Illinois, refinery. 
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SHORT RUNS— REVERSE FLOW— VARYING VISCOSITY 











Filter r= | 


Problem: Dependable flow measurement installa- 


DP Transmitter 





tion where piping runs are too short for accurate 
orifice plate installation, the flow is reversed 
and/or flowing liquid has a varying viscosity. 
Solution: The use of the 333RD Transmitter with 
Elbow Taps as primary elements. Since there is 
a tendency toward cavitation at the inside tap, 
the low volumetric displacement of the 333RD 
makes this type of installation practical. 

Result: Accurate measurement and control under 
any one or more of these three difficult conditions. 




















WHEREVER A GOOD “WORK HORSE” IS REQUIRED 


O.H. Vapors 
0.H 
Receiver 
{ED 
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Reflux 


Problem: To improve flexibility, as well as reduce 
installation and maintenance costs of conven- 
tional flow instruments. 

Solution: Standardizing on the 333RD Transmit- 
ter. 10-to-1 quick and easy range change; mini- 
mum volumetric displacement; may be installed 
for continuous draining and venting; light weight. 
Result: Reduced maintenance cost due to time 
saved installing, changing of range, and eliminat- 
ing periodic draining or venting. 





















DIFFICULT PROBLEMS! 


The Taylor TRANSAIRE’ Differential Pressure Transmitter (333RD) 


HREE of the applications illustrated above present 

difficult flow and level measurement problems: 
the fourth is an every-day installation. In each case the 
333RD Transmitter handles the job accurately, de- 
pendably and economically. 
This very versatile instrument is inexpensive and easy 
to install, and to maintain; changes in product or sea- 
sonal demand cause no problems, due to quick, sim- 
ple range-change features; it follows flow changes 
quickly because of low volumetric displacement—has 
no seal pots. 
Some of the features that make it so popular for re- 
finery applications, are: 


















1. Good overrange protection, due to precisely designed 
and manufactured back-up plates and use of strong, 
flexible Teflon-coated glass fabric diaphragm. 






2. Negligible temperature effect resulting from proven 
design principles and use of low-spring-rate materials. 
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combines rugged simplicity with remarkable adaptability ! 


3. Ease of range suppression by means of an easily ac- 
cessible, easily adjustable spring. 


If you need dependably accurate measurement of flow, 
liquid level or specific gravity, it will pay you to look 
into the 333RD. Call your Taylor Field Engineer, or 
write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. 


er 
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ACCURACY FIRST 
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5,600,000 new cars in 1955. According to current estimates the automotive industry will build and sell more tha 
million new passenger cars in 1955. How will your gasolines perform in these new engines throughout the year? 


Engineer operates an intricate combination of mechanical, pneumatic, and electronic controls to duplicate road « 
tions exactly. Here at Ethyl it is possible to create absolutely reproducible tests. 
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Fthyl Research can help 
you match your gasoline 
to the new 1995 cars 


What is the best way to be certain that the 
msolines you are planning to market this 
year Will give superior antiknock perform- 
nce in the new 1955 cars—under all driv- 
g conditions? 

Answer: Look to Ethyl Research. 

After twenty-five years’ experience in the 
design, development and improvement of 
chassis dynamometers for fuel research work, 
Bthyl Research people have developed three 
all-weather indoor highways—twoat Detroit 
nd the other being constructed at San 
Bernardino, California. These new test 

struments will give you accurate and re- 

oducible knock ratings that have proved 
r superior to testing on the road. 

No traffic impedes the engineers. No sud- 


den shift in the weather upsets the condi- | 


tions. No shift of crews to other regions for 
changes in season is needed. 

Here in our all-weather rooms, Ethyl re- 
search people can control climatic condi- 
tions, wind, moisture, temperature and ac- 
wurately simulate car speeds and road grades. 
Here experienced crews can work every day 
of the year, to tell you how your gasoline 
will behave in the ’55 cars on a cold day in 
Maine, in hot Arizona, in Florida or San Fran- 
cisco. Every detail of these rooms has been 
designed to give faster and more accurate 
evaluation of your gasoline antiknock qual- 
ity—in any car—under any driving condition. 
_ Here production or experimental fuels can 
be accurately compared to each other or to 

andard reference fuels. 

These unique all-weather rooms are an- 
ther example of how Ethyl] Research is per- 
forming a valuable service to refiners. 


ETHYL CORPORATION 


Nesearch Laboratories 


3 40 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 





Rear wheels of test car ride on huge rollers that simulate 
acceleration, hills and other normal driving conditions. 


Selecta 3% 





Test engineers check knock and spark advance ascar accel- 
erates to “‘high speed”’ on one of Ethyl’s indoor highways. 














butane-propane remained as clean as 
those using natural gas—butane- 
propane—fuels without olefins. No 
harmful effects on the test coaches were 
found, as to increased deposits, either. 


The most effective and economical 
solution of the carburetor gumming 
problem is the use of detergent-action 
gasolines that remove gum deposits 
during normal engine operaton. Carbu- 
retor gumming results from contami- 
nants in the inlet air, especially when 
the engine is idling. Results of stand- 
ard gasoline gum tests do not enable 
us to predict carburetor gumming 
tendency. Greatest source of inlet air 
contamination is blowby fumes, with 
half the gum found being traceable to 
this one factor. Other vehicles’ ex- 
hausts, smoke, and dust are lesser 
culprits. 


In testing inlet system deposits by 
means of alumina-packed adsorber 
columns for concentrating deposit pre- 
cursors, it has been found that non- 
hydrocarbons are responsible largely 
for most of this deposit problem. These 
non-hydrocarbons_ are 
strongly on alumina; they show an 
especially strong resistance to being 
desorbed by benzene, which is the hy- 
drocarbon component normally found 
in gasolines that shows the strongest 
adsorption tendency of alumina. The 


adsorbed © 


alumina concentrates especially com- 
pounds containing oxygen, nitrogen, 
and sulfur. Phenols, such as cresols, 
do not induce or form deposits but 
thiophenol, sulfur analog of cresol, is 
very detrimental. Strangely enough, 
the aliphatic mercaptan n-butanethiol 
was shown to be harmless in forming 
intake deposits. 


Modernized Lubricants 

Operating “20 mm bore tool steel 
ball bearings” at 2500 rpm and ele- 
vated temperatures has disclosed that 
a graphite-air mist lubricates these 
units at 1000 F; a molybdenum disul- 
fide-air mist works properly up to 850 
F, and a synthetic diester served satis- 
factorily up to 700 F. The disulfide 
continued to lubricate the bearing up 
to 1000 F but did not give entirely satis- 
factory results as did the graphite-air 
mist above 850 F. Solid lubricants 
proved better at the very high tempera- 
ture ranges than any liquids studied. 
Syrup-bonded molybdenum disulfide 
coatings were not effective in lubricat- 
ing cylindrical roller bearings. 

Contrary to earlier accepted ideas, 
some recent results indicate that in- 
creased wear of engine pistons, rings, 
and cylinders is related directly to lower 
oil consumption, and that increasing oil 
consumption may reduce wear. “The 

















ditt: 


Cenco . . . one dependable source of 
supply for everything you need in 
scientific instruments and laboratory 
supplies. Over 15,000 items .. . 14 
branch offices and warehouses. 
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R. S. PORTABLE DEAD WEIGHT TESTER 


up to 5,000 psi 


The only truly portable dead weight tester of 


this capacity. 


5,000 psi. 





An extremely compact instrument for pressure 
gage testing and calibration to pressures of 
Standard Accessories include an 
adaptor so the tester may also be used as a 
dead weight gage. Can be furnished in ranges 
of 5-1000 psi or 50-5000 psi. 


magnitude of the differences,” says 
A. M. Brenneke and M. E. Estey of 
Perfect Circle Corporation, “is such 
that the matter is of more academic 
than practical importance.” Use of 
5/64-in. width compression rings as of 
nowadays increases wear over that 
found with the older 3/32-in. wide 
rings. Comparison cooling characteris- 
tics of old and new design engines 
makes it appear that the emphasis by 
the petroleum industry on corrosive 
wear is both timely and sound. 


Correlate Use with Properties 
of Products 

The summation of the innumerable 
ideas brought out in this meeting em- 
phasizes the fundamental principle that 
the best methods for determining the 
properties of petroleum products 
should be correlated with the require- 
ments of the automotive equipment in 
which they are used. Even more funda- 
mental is the principle that design of 
automotive equipment must be gov- 
erned by the optimum properties ob- 
tainable in the petroleum industry 
products for the consuming public as 
automotive equipment operators. Also, 
the economics of engine operation is a 
subject of increasing importance, all 
too often relegated to a poor second 
place in favor of that “flashing per- 
formance” expression. kkk 





REFINERY SUPPLY COMPANY 


621 EAST FOURTH 
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1700 
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IRVING PARK ROAD @ CHICAGO 
WASHINGTON 
1£0) 0) age) 


STREET @ TULSA 3, OKLAHOMA 
AVENUE 


@ HOUSTON 3, TEXAS 


| Re 
13, ILLINOIS 
SAN FRANCISCO 


VANCOUVER OTTAWA 


DETROIT 
MONTREAL 





THE PETROLEUM ENGINEER, January, 1955 











pas 
ah 
Th 
bet 
cor 


mc 
ma 
ser 
col 
do} 
lar 









Says 
y of 
such 
>mic 
> of 
is of 
that 
wide 
eris- 
ines 
Ss by 
sive 


es 
‘able 


that 
- the 
lucts 
uire- 
nt in 


+3 
@ 
Se +" 





1955 
















LP-Gas Sales Exceed 


Five Billion Gallons 


GEORGE R. BENZ,* PAUL W. TUCKER,’ 
and W. F. DeVOE* 


SALES of liquefied petroleum gas 
passed another milestone in 1954 with 
ahealthy increase in volume over 1953. 
The outlook for 1955 appears even 
better with general upturn of business 
conditions. 


Domestic and Motor Fuel 

Sales of LP-Gas for domestic and 
motor fuel purposes in 1954 are esti- 
mated at 3,250,000,000 gal. This repre- 
sents an increase of 9.2 per cent over 
comparable 1953 sales. As usual the 
domestic and motor fuel market is the 
largest segment of total sales and it 
was gratifying to see this increase where 
some other industries noticed a level- 
ing-off this year; however, the shorter 
and milder winter that characterized 
the winters of 1951-52 and 1952-53 
again prevailed and served to sharply 
limit larger increases in this category. 

The summer sales did not hold up as 
well as they have in previous years due 
to the following reasons: The usually 
heavy irrigation load (fuel for the 
pumping units) did not start until late 
in the summer; and sales of LP-Gas 
for tractor fuel were off due to the 
extreme drought, which sharply cur- 
tailed the use of tractors. 

There has been a very substantial in- 
crease in the use of LP-Gas for tobacco 
curing in the Connecticut Valley, the 
Southeast, and in Missouri. Small crop 
dehydration plants, as well as portable 
crop dehydration units, continue to be 
a good market for LP-Gas. There is a 
growing and widespread interest in ir- 
tigation. This interest runs the gamut 
from truck gardening to major farm 
crops and shou!d be a good load-builder 
for the wide-awake dealer; however, 
house heating doubtless remains as the 
biggest single potential loadbuilder. 

*Manager, Engineering Department, Phillips 
Petroleum Company, Bartlesville, Oklahoma. 

7Technical Representative, Engineering De- 
partment, Phillips Petroleum Company, Bar- 
tlesville, Oklahoma. 

tAssistant to Sales Manager, Sales Depart- 


ment, Phillips Petroleum Company, Bartles- 
ville, Oklahoma. 
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FIG. 1. Typical LP-Gas “Peak Shaving” Installation. 





000 gal. 


per cent. 





Sales of LP-Gas in 1954 were 5,134,000,000 gal or 4.1 per 
cent over the 1953 volume. Production, storage, and transpor- 
tation facilities continued to increase. 


e Domestic and motor fuel sales up 9.2 per cent or 273,000,- 


Industrial and miscellaneous sales increased 2.0 per cent. 
Gas manufacturing or utility sales dropped 6.5 per cent. 
Sales of LP-Gas for chemical manufacturing were up 1.0 


Sales of LP-Gas for manufacture of synthetic rubber com- 
ponents were down nearly 19 per cent. 








House heating with LP-Gas is moving 
north. House heating in the cooler re- 
gions does call for larger storage, both 
dealer and customer. 

The National Council for LP-Gas 
Promotion (formerly the National 
Committee for LP-Gas Promotion) was 
incorporated early in the year. The pro- 
motional work of the council is becom- 
ing more effective. In addition to the 
advertising copy prepared for the press, 
radio, and television, the council is 
working closely with important na- 
tional magazines, preparing feature ar- 
ticles on model homes utilizing LP-Gas. 

The Liquefied Petroleum Gas Asso- 
ciation (LPGA) is cooperating fully 
with the Civil Defense Groups in emer- 
gency mass feeding demonstrations. It 
is becoming more and more obvious 
that LP-Gas will play a tremendous 
role in event of a national emergency. 

It is estimated that 402,000 LP-Gas 
ranges were shipped during the year. 
This is a decrease of approximately 10 
per cent from the number shipped in 
1953. Sales of automatic LP-Gas water 
heaters are estimated at 274,500 or 
about 3.7 per cent under those of 1953. 
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The shipments of LP-Gas fired floor, 
space, and wall type furnaces this yea! 
were almost 392,000. This was 28 per 
cent of the total production of this 
type of gas-fired appliances. LP-Gas 
fueled warm air furnaces represented 
8 per cent of total (or 50,000) this year. 
Three per cent of the conversion burn- 
ers shipped during the year were for 
LP-Gas. This trend was characteristic 
of the entire appliance industry (both 
gas and electric) for the year 1954. 
Sales of LP-Gas for motor fuel dur- 
ing 1954 showed exceptional gains 
over 1953 and if it were to be treated 
separately in this report would exhibit 
the largest single category increase. As 
pointed out last year, it is very difficult 
to separate the quantity of LP-Gas used 
as motor fuel from the over-all domes- 
tic use. It is conservatively estimated, 
however, that the sales of LP-Gas 
motor fuel increased 25 per cent ove! 
last year. In other words, this use alone 
amounted to nearly 625,000,000 gal or 
more than 12 per cent of the total sales. 
There are now more than 2500 buses, 
200,000 tractors, and untold numbers 
of trucks and taxicabs operating on 
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LP-Gas. To get the total LP-Gas motor 
tue! market, one must add that which is 
used for irrigation, oil and gas well 
driuling, industrial tractors, lift trucks 
and retiigeration unit engines in cargo 
trucks. 

Outstanding during 1954 in the LP- 
Gas motor fuel phase was the interest 
in converting industrial tractors and lift 
trucks and engines driving over the road 
cargo truck refrigeration units. Prob- 
abiy the most important factor in the 
conversion of lift trucks is the elimina- 
tion of exhaust fumes. With refrigera- 
tion units, the major factors are elimi- 
nation of lead fouling of spark plugs 
and exhaust valve problems that re- 
sulted from using gasoline under con- 
stant speed, constant load conditions. 
The first two LP-Gas fueled lift trucks 
to be approved by the Underwriters’ 
Laboratories were announced in 1954. 

It has been estimated that about 80 
per cent of the farm machinery in the 
lower Rio Grande Valley of Texas will 
be operating on LP-Gas by 1957. 

LP-Gas service stations are becom- 
ing a more familiar sight on the high- 
way. ICC has reported that the LP-Gas 
fuel system is safer than the systems 
used with either of the other two major 
motor fuels. 


Industrial, Miscelloneous Uses 

Industrial and miscellaneous sales 
totalled 382,000,000 gal, 2.0 per cent 
over 1953. It is estimated that because 
of natural gas pipe line extensions or 
increased pipe line throughputs the in- 
dustrial LP-Gas load itself declined 
slightly from last year. This seems 
reasonable also when one considers 
that one of the major industrial uses is 
in heat treating, which levelled off last 
year. Increase in miscellaneous appli- 
cations, however, more than offset the 
industrial loss so that the net is up. 
More industrial “stand by” plants are 
being added as a protection against in- 
terrupted gas service with consequent 
shut-down and loss of production. One 
of the major railroads has stated that 
propane is an ideal fuel for the gas 
turbine type locomotive because prac- 
tically no maintenance is required but 
they do not contemplate using LP-Gas 
as a fuel under present conditions of 
supply, storage, and cost as compared 
with other fuels. 

The possible use of LP-Gas for 
“flooding” oil sands to increase the re- 
covery from low pressure reservoirs 
containing viscous crude is of con- 
siderable interest. 


Utility Use 
Gas manufacturing demand or utility 
use of LP-Gas for 1954 is estimated to 
be about 208,000,000 gal, or 6.5 per 
cent less than 1953. This is due to the 
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mild winter and the natural gas line 
extensions or increased throughputs. 
The latter two reasons are, however, 
the major ones. It should be pointed 
out that in some areas, the demand for 
LP-Gas for peak shaving showed size- 
able increases due to the utilities taking 
on new house heating loads. The use 
of LP-Gas “in the mains” at new hous- 
ing developments continues to be very 
popular. 


For Chemical Manufacture 

Sales of LP-Gas as a raw material for 
the manufacture of chemicals and 
chemical intermediates showed only a 
modest increase of 1 per cent over 
1953, with an estimated volume of 
977,000,000 gal. This increase was 
brought about by an upturn in demand 
during the final quarter. 

Petrochemicals, as a group, made a 
much greater gain during the year, but 
most of the gain was due to increased 
use of methane and ethane in the pro- 
duction of anhydrous ammonia and 
polyethylene. Petrochemicals used in 
the textile industry, many of which are 
produced from LP-Gas, had a slow 
year, and the market for synthetic al- 
cohols and various anti-freeze com- 
pounds, also large consumers of LP- 
Gas, was weak. These decreases were 
slightly more than compensated for by 
the requirements of new plants and full 
time operation of plants built in 1953. 


Rubber 

The demand for LP-Gas as a raw 
material for the manufacture of syn- 
thetic rubber components decreased by 
more than 18 per cent, so that the total 
volume is estimated at 317,000,000 gal. 
This reduction in the use of LP-Gas for 
rubber during 1954 resulted from the 
substantial cutback in synthetic rubber 
production authorized by the Federal 
Facilities Corporation (formerly the 
Reconstruction Finance Corporation, 
Office of Synthetic Rubber). Reduc- 
tions in the synthetic rubber program 
resulted from a combination of several 
factors. The high production of auto- 
mobiles during 1952 and 1953 has re- 
sulted in a considerably higher number 
of new cars on the road than has been 
normal in previous years. These cars, 
for the most part, are still running on 
their original rubber and this has af- 
fected adversely the demand for re- 
placement tires. Tire mileage has in- 
creased over that attained during the 
last few years due to improved syn- 
thetic rubbers and better carbon blacks. 
The greater use of natural rubber (due 
to a softening of the natural rubber 
market) and the reduction in new car 
tire demands as a result of the 1954 
cutbacks in automobile production as 
the industry prepared for the intro- 


duction of the new models were factors 
in reducing total rubber requirements 
also. 


Safety Standards 

The LP-Gas industry continues to 
enjoy a good safety record in compari- 
son with competing forms of fuel and 
energy. This is due to continuing at. 
tention to this matter by all phases of 
the industry. A new section devoted 
exclusively to LP-Gas service stations 
has been added to the NFPA Stand- 
ard No. 58 for the Storage and Hand- 
ling of Liquefied Petroleum Gas. Other 
revisions in the standards have been 
made to adequately provide for in- 
dustrial tractors and lift trucks and 
cargo heating and refrigeration. NFPA 
Standard No. 59, which covers lique- 
fied petroleum gas at utility gas plants, 
has been revised for the first time since 
1949. Several major municipalities 
have revised their ordinances to per- 
mit and properly provide for the stor- 
age, transportation, and utilization of 
LP-Gas within their corporate limits. 
This is definitely a move forward and 
should be encouraged. 


Supply 

The production potential of LP-Gas 
continues to increase despite curtail- 
ment in crude-oil production and crude 
runs to stills at refineries. There were 
20 new sources of LP-Gas completed 
or nearly completed in 1954 with a 
total production potential of over 700,- 
000,000 gal. This included 19 natural 
gasoline plants and one major refinery 
addition. Obviously, this increased ca- 
pacity was not available for the entire 
year as some of the larger sources were 
completed near the end of the year. It 
is estimated that 15 new plants will be 
added in 1955 with a product potential 
of upwards of 200,000,000 gal. The 
production capacity is available to 
satisfy large increased demands for 
LP-Gas. 

Many in the LP-Gas business are 
wondering how the recently imposed 
regulation of independent natural gas 
producers is going to affect their busi- 
ness. Unless Congress acts to remove 
this regulation, it clearly will be detri- 
mental to the LP-Gas business. Natural 
gas is just one of the energy products 
of the petroleum industry, that along 
with LP-Gas and refined products, 
compete with each other. About one- 
third of the natural gas is produced with 
oil from the same wells. LP-Gas comes 
from natural gasoline plants that proc- 
ess wet gas to remove the liquids and 
from refineries processing crude oil. 
Any regulation that adversely effects 
the production and marekting of any 
of these products, all of which share 
in the cost of exploration, development, 
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These are some of the reasons why Davison’s 
Catalysts are the most widely used synthetic 
cracking catalysts in the petroleum industry. 
Throughout the world, Davison’s catalysts crack 
more gas oil than any other catalyst. 

Write today for a folder giving all the facts 
on Davison’s M-S Catalysts . . . particle size 
distribution, chemical, physical and catalytic 
properties, etc. 


row Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co. 

Baltimore 3, Maryland 
Sales Offices: New York, N. Y.; Chicago, Ill.; Houston; Texas 
Producers of: Catalysts, Inorganic Acids, Superphosphates 


Triple Superphosphates, Phosphate Rock, Silica Gels and Silico 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers 
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Table 1. Marketed production of LP-gas 





Gallons Increase, Domesticand Increase, Industrial Increase, Increase, Chemical Increase, Rubber Increage 

Year (in thou.) per cent motor fuel* per cent misc. (1) per cent Gas mfg. per cent mfg. percent components per cent. 
ER 223 ae Sale of liquefied petroleum gas confined primarily to bottled gas business prior to 1928 
ieee on wade’ 27 24.4 
hap sgapapencns 376 36.0 
1925... 404 7.2 
eer 465 15.2 
1927.. 1,091 134.6 
1928. . 4,523 314.6 2,600 wien 400 ae 1,500 a 
1929. . 9,931 119.6 5,900 126.9 1,500 275.0 2,500 66.7 
1930. . 18,017 81.4 11,800 100.0 2,200 46.7 4,000 60.0 
1931.. 28,770 59.7 15,295 29.6 7,172 226.0 6,303 57.6 
1932. . 34,115 18.6 16,244 6.2 8,167 13.9 9,703 53.9 
1933. . 38,931 14.1 16,626 2.3 13,987 71.3 8,318 14.3 
1934. 56,427 44.9 17,681 6.3 32,448 132.0 6,298 —24.3 
1935. . 76,855 36.2 21,380 20.9 47,894 47.6 7,581 20.4 
1936... 106,652 38.8 30,014 40.4 67,267 40.4 9,371 23.6 
1937. 141,400 32.6 40,823 36.0 62,610 (2) 11,175 19.3 26,792 ai 
1938... 165,201 16.8 57,832 41.7 62,694 0.0 12,386 10.8 32,299 20.5 
1939... 223,580 35.3 87,530 51.4 93,723 49.4 15,435 24.6 26,892 —16.7 
1940. . 313,456 40.2 134,018 53.1 124,482 32.8 20,285 31.4 34,671 29.0 
1941.. 462,852 47.7 220,722 64.7 172,669 68.6 25,255 24.5 44,206 27.5 
1942... 585,440 26.5 303,857 37.6 197,179 14.2 31,366 24.2 53,038 20.0 
1943... 675,233 15.3 344,962 13.6 237,396 20.4 37,519 19.6 55,356 4.4 
1944.. 1,060,156 (4) 445,617 29.2 254,590 7.3 45,879 22.3 151,985 175.0 162,085 ee 
1945.. 1,276,766 20.4 533,262 19.7 256,577 0.8 53,849 17.4 224,291 47.5 208,787 28.8 
1946... 1,704,262 33.5 758,466 42.2 253,745 —1.1 86,660 61.0 311,499 38.8 293,892 40.8 
1947.. 2,209,797 29.7 1,150,538 51.7 274,125 8.0 169,332 95.4 414,267 33.0 201,535 —31.4 
1948. . 2,736,801 23.8 1,473,289 28.1 275,883 0.6 237,638 40.3 524,350 26.6 225,641 11.9 
CE ssc eepaciness 2,836,599 3.6 1,627,550 10.5 247,103 —10.4 239,210 0.6 544,886 3.9 177,850 —21.1 
Dts sdencats amen 3,482,567 22.8 2,022,464 24.3 355,456 (3) 251,694 5.2 624,468 14.6 228,485 28.5 
De sc a wawes 4,227,275 21.4 2,456,804 21.6 269,408 (3) 281,692 11.9 844,507 35.2 374,864 64.1 
1952... 4,477,379 5.9 2,636,736 7.4 338,959 26.0 259,697 — 7.8 870,990 3.1 370,997 —1.1 
sa cr wieniemsnes 4,932,009 10.2 2,977,418 12.9 374,233 1.04 222,430 —14.4 967,427 11.1 390,501 5.3 
1954... 5,134,000 4.1 250, 9.2 382,000 2.0 208,000 - 6.5 977,000 1.0 317,000 —18.7 











*Household use plus other requirements by these customers such as irri- 
gation pumping, tractor fuel, flame weeding, chicken brooding and sim- 
ilar uses. Included also is LP-Gas sold by domestic distributors but used 
for industrial purposes. Included also, in years following 1950, is LP-Gas 
sold direct by producers and marketers solely for fueling internal com- 
bustion engines. , : y 
(1) For all years prior to 1951, include LP-Gas sold for refueling internal 

combustion engines. ‘ : . 
(2) Not comparable due to segregation of chemical manufacturing. 
(3. Not comparable due to change in method of reporting LP-Gas sold for 
refueling internal combustion engines. 
(4) Not comparable due to inclusion of rubber components. 
REMARKS: In this table total sales for all years except 1954 were ob- 
tained from U. S. Bureau of Mines reports. Distribution for the years 
1931 to 1953, inclusive, was obtained from the same source. All other 
volumes were estimated by the writers. The total sales volume includes 
all LP-Gas (propane, butane, and propane-butane mixture) when sold 
as such. Until 1944 the sale of pentane when sold for any purpose other 
than motor fuel blending was included. Since then it has been excluded. 
It does not include butane when blended with heavier petroleum fractions 


for motor gasoline purposes. Inter-company sales transactions such ag 
purchases of LP-Gas by one company from other companies and resold 
- LP-Gas have been eliminated in order to avoid duplication of sales 
igures. 

NOTE: A direct comparison of 1954 LP-Gas sales with those of 1953 
reported by the Bureau of Mines, indicates a substantial decrease for 
1954. However, the Bureau of Mines changed the method of reporting 
LP-Gas statistics starting January 1, 1954. This change in reporting 
procedure makes such a direct comparison of sales for these two years 
unrealistic. The two major changes were: (1) LP-Gases blended into 
gasoline were reported by gasoline plants (shipper) in 19538, but in 1954 
were reported by refineries (receivers). These reports showed more LP-Gas 
being blended into gasoline, leaving less for “other uses.” Thus, it is 
necessary to consider this change when making a comparison. (2) The 
reports for 1954 contain more complete coverage of LP-Gas in under- 
ground storage. This is an important change, since that which is not 
reported as in storage is shown as sales. These are the two major changes 
in the procedure, However, it is felt that the revision makes the entire 
report more accurate and realistic, although it does not show a break- 
down of demand for the various uses. 





























and production, will tend to increase 
the cost and decrease the supply of the 
others. And if the cost of LP-Gas is in- 
creased and its supply decreased below 
market demand level, its competitive 
position with respect to coal, electricity, 
and other energy sources is endan- 
gered. 

Natural gas was sold at distress 
prices for years before the tremendous 
increase in demand of the past few 
years occurred. Over the long term, 
competitive demand will be the only 
factor that will cause natural gas to 
adjust to proper price levels in relation 
to other fuels. A natural gas price 
artifically depressed by regulatory 
forces, which may well occur in many 
areas during the first several years 
under regulation, will place the LP- 
Gas marketer at a competitive dis- 
advantage. Perhaps of most impor- 
tance, such control will directly or 
indirectly lead to regulation not only 
of natural gas but of the rest of the 
products of the petroleum business, in- 
cluding LP-Gas. 


Storage 
The storage facilities of LP-Gas are 
at an all-time high. Storage has been 
increased at all levels—producing, dis- 
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tributing, and consuming. 

It is interesting to note that percent- 
agewise, more tanks are being sold in 
the 500 and 1000-gal size; however, 
with the continued swing to LP-Gas 
house heating, consumer storage is still 
too often undersized to meet the re- 
quirements. 

The LP-Gas industry in 1954 con- 
tinued the rapid development of under- 
ground facilities for LP-Gas. The 458,- 
000,000 gal of underground storage in 
use at the end of 1954 exceeded stor- 
age in use a year earlier by 212,000,000 
gal, a gain of approximately 86 per 
cent. At the year’s end an additional 
250,000,000 gal of storage was under 
construction or proposed. This is shown 
in Table 2. 

Most of the storage developed and 
proposed is situated in salt formations 
in gas producing areas. The industry 
has taken advantage of lower construc- 
tion costs for storage facilities in the 
vast Permian salt beds, extending from 
central Kansas through the Oklahoma 
and Texas Panhandles, across West 
Texas and southern New Mexico and 
in the numerous salt domes along the 
Gulf Coast in southern Louisiana and 
Texas. Some use has been made of 
storage space in sand formations under- 
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lying many producing facilities. The 
underground storage in use east of the 
Mississippi River and generally north 
of the Mason-Dixon Line totals ap- 
proximately 34,000,000 gal. 

In recent months construction has 
started and plans are being made for 
additional underground storage at re- 
fineries and terminals along the East 


Table 2. Underground storage for LG-Gas. 








Jan.1, Jan. 1, 
1954 1955 
1,000,000 1,000,000 
gal. gal. 
Storage in use 
Caverns in salt formations......... 212.1 383.1 
aa 16.9 27.8 
*Storage in sand formations....... 17.0 47.5 
Total storage in use 246.0 458.4 
Storage under construction 
Caverns in salt formations......... 93.9 132.9 
nn, a eee 15.8 7.6 
Total storage under construction 109.7 140.5 
New storage proposed 
Caverns in salt formations......... 99.7 92.6 
ae 20.2 16.8 
Total new storage proposed 119.9 109.4 
Total storage (in use, under construc- 
tion and presently proposed) 
Caverns in salt formations......... 405.7 608.6 
Mined storage in sand formations... 52.9 52.2 
*Storage in sand formations....... 17.0 47.5 
Total 475.6 


708.3 





* The capacities of storage in sand formations are re- 
ported as the maximum volume used thus far as the ultimate 
capacity is unknown. 
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the Hard Way to Buy a Refinery 


Buying a petroleum refinery in ‘‘pieces’’ from 

different sources, each with its own design 

standards and materials specifications, is some- 

what like buying a watch the same way. An ex- 

pert can put the units together and make them 

work. But it’s a lot simpler, and usually more 

economical, to buy the complete ‘‘package’’— 

assembled and already running when you get it. 

+ oe When planning a new refinery, or modernizing 

“a ; — S See an existing one, there are many economic rea- 





old fe ki fe sons why it pays to have a single contractor 
al , | » y= [as responsible for integration of the entire project. 
ng J aa < Ly S. , = These include centralized purchasing power; 
~ ‘ os by ge : shorter and flexible construction schedules; 
Gas ._ 4 uniformity of design factors in process equip- 
rhe . | ment; and the elimination of duplicate con- 
ees + ieee a. struction managers and their staffs. 

a ~~ — _— = " The M. W. Kellogg Company, world’s leading 
- x, fF _ dns sie _, “@% | designer and builder of petroleum refineries, 
¥ a ££ « offers a complete “packaged-plant” contract to 
Me —_— _ > 4 the petroleum and petro-chemical industries. It 
rth - ‘4 covers process engineering; plant design and 
— pee 2 : construction of the entire job, including off-site 
as Oo * ~ | 2 ut installations such as tanks, loading facilities, 
a : gh Vga. 5 | a docks, roads; supervision until on stream; and 
at as , a production guarantee. We welcome the oppor- 
ae oe ™ tunity to discuss with you the many advantages 
a of The M. W. Kellogg ‘‘packaged-plant”’ contract. 
§ 
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4 PETROLEUM REFINERIES 
CHEMICAL POWER 
: PLANTS PIPING 
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3 CINEERING FOR TOMORROW _-_..: 

ae fons SPECIAL 

= JIHE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y. — 

55 The Canadian Kellogg Company, Limited, Toronto « Kellogg International Corporation, London. 
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Coast and in the eastern part of the 
United States. The trend toward under- 
ground storage of LP-Gas in the north- 
east has been slow in developing but 
may be expected to expand during the 
coming year; however, the total under- 
ground storage foreseen for this im- 
portant distributing area is less than 
10 per cent of the total underground 
storage. 
Transportation 

It is now estimated that there are a 
total of 26,144 pressure tank cars in 
service suitable for handling LP-Gas; 
however, about 7500 of these cars are 
in other service, principally chemical. 
This would leave an estimated 18,644 
cars in LP-Gas service. More than 
2100 tank cars were added to the LP- 
Gas fleet during 1954. Another sea- 
going barge was christened and put 
into service this year. This makes a 
total water fleet of two LP-Gas ships, 
three dual cargo ships, four propane 
barges (two inland waterways, two sea- 
going) and one butane barge. Although 
a substantial amount of the total LP- 
Gas is currently moved by pipe line, 
new LP-Gas pipe line projects have 
been announced for Mexico, USA, and 
Canada. Truck movement is increas- 
ing with the trend toward the use of 
large “blimp type” or single barrel 
units because of increased payload. 


Exports 

Sales of LP-Gas for export are up 
again about 30 per cent, totalling 38,- 
500,000 gal. New extraction facilities 
have been proposed for Canada, Mex- 
ico, and England but are not yet in 
operation. These plants may affect the 
export market, however, the demand 
is on the upswing and the foreign LP- 
Gas market is bright. 


Outlook 

The gain in LP-Gas sales for 1954 
was a healthy one although not equal 
to the phenomenal gains of earlier 
years. 

The house heating market offers one 
of the greatest potentials for large 
volume increases in LP-Gas sales. 

The motor fuel market is expanding 
and achieving wider acceptance. It also 
offers great possibilities for increased 
volume. 

The air conditioning field offers a 
growing market for year-around air 
conditioning using gaseous fuels. 

In view of the increasing sharp com- 
petition in the fuel market, the LP-Gas 
industry must step up its sales efforts 
and render the best possible service to 
its customers to continue to enjoy sub- 
stantial gains each year. With such in- 
creased effort and the general upturn 
of business activity, 1955 looks prom- 
ising for the LP-Gas industry. * * * 
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REFINING AND 


PETROCHEMICAL 


PERSONALS 








Representatives of the Central Engineering Group and Rubber Plant attending Sinclair 
Refining Company’s maintenance-engineering symposium at Philadelphia: Top Row: 
L. Chaney, W. Hitchcock, C. A. Williams, L. P. Foster, R. Wilson, H. C. Kuhn, E, 
Asmus, E. R Hoyle, G. Hill; middle row: J E. Kendall, W. A. Myrick, T. C. Wilson, F, 
B. Bluhm, F. Bruns, A. Eron, C. V. Lynn, N. Pennels, and bottom row: M. Neterer, R. 
B. Smith, W. R. Argyle, T. D. Tifft, J. Bell, T. Kimball, W. S. Gullette, O. F. Campbell. 


> Howard D. Hartough has been ap- 
pointed to research on new petrochemicals 
and catalysts at the Marcus Hook, Penn- 
sylvania, laboratories of the MHoudry 
Process Corporation. Hartough holds 70 
patents and has authored 30 publications. 
For 13 years, the research chemist worked 
on petrochemicals and the development of 
thiophene at the Socony-Vacuum labora- 
tories. He left there to join the Hercules 
Powder Company where he was engaged 
in market development for petrochemicals 
until joining Houdry. 


> Roger Maurice Serre, of New York, has 
joined the staff of senior sales representa- 
tives of The M. W. Kellogg Company. A 
chemical engineer, Serre has had extensive 
petroleum experience in Europe and South 
America as well as in the United States. 
He will represent Kellogg in the negotia- 
tion of engineering and construction con- 
tracts in the petroleum and petrochemical 
fields. 

John M. McAneny has been appointed 
manager of the sales administration de- 
partment of Kellogg. A chemical engineer, 
McAneny has been associated with the 
company for 12 years, serving in various 
supervisory capacities for sales and pro- 
motional activities. Prior to joining Kel- 
logg. he began his professional career 





Howard D. Hartough 
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Roger Maurice Serre 


with The Tidewater Associated Oil Com- 
pany, working for 14 years. He is a gradu- 
ate of the University of Washington, 
where he earned his bachelor’s degree in 
chemical engineering and his master’s in 
chemistry. 


>» S.R. McMurry, who has been on special 
assignment in the Bartlesville, Oklahoma, 
office of Cities Service Oil Company, has 
returned to Ponca City, Oklahoma, as 
manager of the Cities Service refinery 
there. D. R. McConnohie, who was plant 
manager during McMurry’s assignment in 
Bartlesville, was transferred to the com- 
pany’s East Chicago, Indiana, refinery on 
special assignment. C. W. Rohler is the 
newly-appointed chief process engineer at 
the Ponca City refinerv. McMurry was 
first employed by Cities Service in 1924 
and was transferred to Ponca City in 1950 
as plant manager, after serving 20 years in 
various operational and supervisory posi- 
tions at East Chicago. McConnohie joined 
Cities Service at its East Chicago refinery 
in 1936 after graduating from Michigan 
State College with a degree in chemical 
engineering. Rohler joined Cities Service 
in 1949 and served at the East Chicago re- 
finery before his transfer to the Bartles- 
ville process engineering section in 1951. 
He is a graduate of Colorado School of 
Mines. 


John M. McAneny 
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» Bradlee V. B. Postell has been named 
assistant to Dr. Howard I. Cramer, vice 
president, development, Sharples Chem- 
icals Inc., subsidiary of the Pennsylvania 
Salt Manufacturing Company. In this ca- 

city he will assist in staff activities in- 
cident to the Companv’s development pro- 
gram. Postell attended Deerfield Academy 
and was graduated from Princeton Uni- 
versity where he majored in chemical en- 
gineering, and served as editor of the 
Princeton Engineer. In 1952 he received 
the M.B.A. degree of the Harvard Grad- 
yate School of Business Administration. 


» J. G. (Det) Detwiler, widely known pe- 
troleum technologist, has been appointed 
as petroleum consultant to Foster D. 
Snell, Inc., of New York City. Detwiler 
was technologist with The Texas Com- 
pany. He was supervisor of tests and spe- 
cifications from 1946 to 1953, when he re- 
tired after 43 years of service with that 
company. At the Snell organization he 
will aid in the work of its scientific and 
technical organization in the petroleum 
and petrochemicals fields. 


» Officers were elected at the annual meet- 
ing of the National Lubricating Grease In- 
stitute. President is Hugh L. Hemmingway, 
The Pure Oil Company; vice president, 
William M. Murray, Deep Rock Oil Corp- 
oration; and directors, three-year term, 
M. R. Bower, Standard Oil Company of 
Ohio, A. J. Daniel, Battenfeld Grease and 
Oil Corporation, G. A. Olsen, Sunland 
Refining Company, F. E. Rosenstiehl, The 
Texas Company, William H. Saunders, Jr., 
International Lubricating Corporation, 
and, B. G. Symon, Shell Oil Company. 


) Jerry C. Walker is promoted to the 
newly-created position of field sales man- 
ager, by Frontier Chemical Company. 
Previously, Walker has managed the com- 
panv’s petroleum sales and this move will 
bring him into all phases of company 
sales. Robert J. Redmond, formerly sales 
representative in the Texas area, will be 
made sales coordinator to handle liaison 
work between production, sales and cus- 
tomers. 


> John J. Waybright, refinery engineer 
and executive, became assistant refining 
coordinator in connection with North 
American refining activities for Standard 
Oil Company (New Jersev) in a series of 
appointments. Waybright’s appointment 
transferred him to New York from Ever- 
ett, Massachusetts, where he has served 
the past two years as refinery manager for 
Esso Standard Oil Company. 

Also announced is the appointment of 
Paul J. Harrington as general technical 
advisor covering technical and associated 
economic problems in the coordination of 
Jersey refineries. This assignment trans- 
ferred him from Standard Oil Develop- 
ment Companv, Jersey’s research and 
engineering affiliate, which he had served 
as assistant chief engineer since 1950. 

Additional appointments in the refining 
coordination department included assign- 
ments of A. T. Rynalski, and J. E. Wood- 
ward to area advisory posts. Rynalski be- 
came area advisor covering refining activi- 
ties of two Caribbean affiliates, Creole 
Petroleum Corporation and Lago Oil and 
Transport Company, Ltd. Woodward be- 
came area refining advisor for the United 
Kingdom, Erie and France. He succeeded 
to the post presently held by M. J. Jamie- 
son who will retire February 1, after 35 
years of service with the Jersey Standard 
organization. 
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> Barnett F. Dodge, head of the Depart- 
ment of Chemical Engineering at Yale 
University, has been elected president of 
the American Institute of Chemical En- 
gineers for 1955. In 1925 Dodge became 
assistant professor in Chemical engineer- 
ing at Yale University. From 1935 up to 
the present time, he has been professor of 
chemical engineering, and since 1931, 
chairman of the chemical engineering de- 
partment. In addition to his other activi- 
ties, Dodge has acted as consultant to the 
Phillips Petroleum Company and Oneida, 
Ltd., as well as being a partner in the con- 
sulting firm of Dodge, Bliss and Walker. 
He was a Fulbright lecturer in 1951. 


> J. W. Healy has been appointed assistant 
superintendent, and R. J. Baechle and 
W. P. Thomson group leaders, at Stand- 





































Personals 


ard Oil Company’s research department 
laboratory, Wood River, Illinois. Healy 
joined Standard at its Whiting, Indiana, 
laboratories in 1947. He worked in the 
pilot plant division until his transfer to 
Wood River in 1951, where he has served 
as group leader. He is a graduate of Penn- 
svivania State College with an advanced 
degree from Massachusetts Institute of 
Technology. Baechle, a chemical engineer- 
ing graduate of the University of Illinois, 
started with Standard in 1951. He has 
_— at the Wood River laboratory since 
then. 

Thomson is being transferred to Wood 
River from the chemical products division 
of the company’s Whiting research labora- 
tories. He joined Standard in 1952. He 
is a graduate of Purdue University and 
also has an advanced degree from M.1.T. 




























TOWELS, TOWERS and TRADEMARKS 


A well-known trademark —the signature of a product’s 
maker — is as important on a giant steel bubble tower as it 
is on your best guest towels. And TULSA TYPE, for 30 
years the trademark of FLINT STEEL refinery and natural 
gasoline plant equipment, has become one of the best known 


labels in the industry. 


The TULSA TYPE name is your assurance of sound 
engineering and precision workmanship on every piece of 
equipment. All manufacturing processes used in the fabri- 
cation of TULSA TYPE equipment comply 


with API-ASME and ASME industry codes. 
Look for TULSA TYPE when you need 
steel plate fabrication for petroleum or 


petrochemical plants. 


Write for our General Catalog 





FLINT STEEL CORPORATION 


TULSA, OKLAHOMA 











To obtain more information on products advertised see page E-33 
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Plant Aids 


Equilibrium Constants of 
Combustion Gas Reactions 


George E. Mapstone 





Many reactions can take place in 
fuel gases at high temperatures and it 
is frequently necessary to calculate the 
effect of temperature and pressure on 
the equilibrium conditions. This nomo- 
graph has been designed to present the 
data of Lewis and von Elbe* on the 
relationship between the equilibrium 
constants and temperature in a con- 
venient and readily usable form. 

The equilibrium constants are cal- 
culated as follows: 


Eg. i. CO + H,O—CO, + Ha 





_ (CO,)(H,) 
» ~ (CO) (H,O) 
Eg. ii. C + 2H,O > CO, + 2H, 
x — (€0,) He) 
p= =" 
(HO) 


etc., where the terms in the brackets 
refer to the partial pressures of the 
gases involved. 

For 3 of the reactions listed (Nos. 
6, 7, and 8) log K,, decreases instead of 
increasing with the temperature as it 
does for the other reactions. In order 
to simplify the nomograph the sign of 
log K,, has been reversed for these 3 
reactions. This is best shown in the 
following examples. 


Example 1. What is the equilibrium 
constant for the reaction 


CO + H,O— CO, + H, 
at 1200 deg K. ? 

Connect 1200 on the temperature (left 
hand) scale to point 4 and extend to 
give log K, = —0.7 on the right hand 
scale. 

Now log K,, = — 0.7 = 1.3, whence 
K, = 0.2. 


S9ubbrium Constants Of Combustion 
Gas Leactions 
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Product of 
DURAMETALLIC CORP., KALAMAZOO, MICH. 


Also manufacturers of rotary mechanical seals, 
oil pressure systems and packing tools. 





DURAMETALLIC Fechivgs 





Write today for FILE No. DMPE 
describing the complete line of 
Durametallic wear-free packings. 
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Example 2. What is the equilibrium 
constant for the reaction 
C + 2H,O > CO, + H, 


at 1200 deg K. ? 


Connect 1200 on the temperature (left 
hand) scale to point 6 (for this re. 
action) and extend to give log K,= 
— 1.5 on the right hand scale. In this 
case the scale value is of — log K, so 
log K, = + 1.5, whence K, = 32, 


Reference 
*Lewis and von Elbe, J. Amer. Chem. Soe., 
57; 612, (1935). 
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Equilibrium Dew Points Over 
Wet Diethylene Glycol 


George E. Mapstone 


Diethylene glycol is a commonly 
used reagent for the dehydration of 
natural gas. The amount of drying 
achieved is a function of the contact 
efficiency, the contact temperature 
and the water content of the diethylene 
glycol. The equilibrium relationship 
between the dew point of the gas, the 
contact temperature and the water con- 
tent of the glycol developed by Gor- 
don* is presented here in the form of a 
convenient nomographic chart. For 
routine use of the chart the water con- 
tent of the glycol can be related to some 
property of the mixture such as the 
boiling point or the specific gravity, 
and this selected property can be 
marked in by the user on the composi- 
tion scale. 

Example: What will be the dew point 
of a gas brought to equilibrium over 
diethylene glycol containing 10 per 
cent of water at 50 F? Connect 50 on 
the temperature (left hand) scale with 
10 per cent water on the composition 
scale (center) and extend to give the 
dewpoint of 21 F on the dew point 
(right hand) scale. 


Reference 


*Gordon, J. A., The Petroleum Engineer, 25; 
(12), A-74-86, (1953). 
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Concluding a 2-installment, 3-article 


symposium on corrosion 


P 791. 


Corrosion Prevention in 
Cooling Water Heat Exchangers’ 


J. D. MUNRO 


THE shell and tube exchanger is a 
most vital part of the petroleum re- 
finery. In a modern plant, this equip- 
ment is more numerous than any other 
type of process equipment. Aside from 
representing a considerable share of 
the investment, it consumes a major 
percentage of all maintenance costs. 


The heat exchanger, however, is great- 
ly responsible for the high degree of 
efficiency that exists in the petroleum 
refinery today. 

Because of the complexity of many 
new process units and the highly com- 
petitive spirit of the industry, the ut- 
most efficiency of heat exchangers is 
necessary. But also because of the 
complexity of the heat exchanger itself 
and the conditions to which it is ex- 
posed, many problems arise. These 
must be overcome if satisfactory and 
economical operation are to be re- 
alized. 

-Paramount of the problems en- 
countered are those attributed to corro- 
sive environments of which cooling 
water, particular sea water, has been 
the greatest single offender. It has been 
in combatting the many corrosion 
problems caused by cooling water that 
most time and energies devoted to 
heat exchanger problems have been 
spent. It is apparent, after many years 
of trials, experiments, development 
and research, that this problem can 
be at least controlled in all cases. 

Standard Oil lays no claim to hav- 
ing eliminated its cooling water corro- 
sion. It is still a major problem. Dur- 
ing the post-war years, however, a con- 
siderable reduction in exchanger cor- 
rosion and maintenance has been 
achieved. This reflects the magnitude 
with which efforts have been concen- 
trated on corrosion mitigation. It re- 
mains the task to disseminate the best 
of the available methods and tech- 
niques, as well as the general knowl- 





{Presented during the meeting of the Ameri- 
can Petroleum Institute’s Division of Refining, 
Hous'on Texas, May 10, 1954, under the title 
“Corrosion and Prevention Heat Exchangers in 
Cooling Water Service.” 





edge of how and where to use them, 
to a world-wide organization of re- 
fineries. This article is considered to 
be a contribution to the over-all effort. 


Corrosion—Types and Causes 

The deterioration of materials ex- 
posed to cooling water in an exchanger 
is caused by numerous corrosion 
phenomena created by particular char- 
acteristics or the environment influ- 
ence of the water. Complete under- 
standing and recognition of these phe- 
nomena are essential if corrosion is to 
be eliminated or controlled. There fol- 
lows, briefly, the types of attack ex- 
perienced. 

Erosion-Corrosion. This phenom- 
enon occurs mainly at tube ends as 
shown in Fig. 1 and is aggravated when 
solids are present in the coolant. Often 
the tube ends erode predominantly on 
one side and formation of longitudinal, 
rounded grooves is typical. High ve- 
locity, insufficient crossover area, 
abrupt change in direction of flow, en- 
trained air, and solid particles are pro- 
moting factors. 

Galvanic Action. The use of dissim- 
ilar metals for adjacent parts of an 
exchanger can cause depolarization and 
severe galvanic corrosion. Although 
this galvanic action may take several 
forms, it frequently promotes dezinc-. 
ification. High water temperature can 
greatly accelerate this form of deterior- 
ation. 

Graphitization. Cast iron in flowing 
sea water undergoes a process of de- 
terioration known as_ graphitization. 
Fig. 2 shows typically severe results 
from graphitization in a floating tube 
sheet cover. This action is usually ac- 
celerated by the presence of brass tubes 
and tube sheets which are protected by 
the sacrificial corrosion of the iron. 
Graphitization is the dissipation of 
iron at the surface by dissolution in 
water, leaving a soft matrix of graphite. 

At some indeterminate point during 
this process, the surface of the cast iron 
part is so heavily graphitized that it 





THE PETROLEUM ENGINEER, January, 1955 















TO as se 


dttidi tb 


he Ponca Sow 


FIG. 1. Tube-end corrosion-erosion. 


becomes more noble than (cathodic to) 
the brass tubes and tube sheets. With 
this reversal of polarity, corrosion of 
the brass becomes severe. This re- 
versal may take several years to occur, 
which explains why in many cases in- 
consistent service life may be experi- 
enced with various parts of an ex- 
changer. High water temperature pro- 
motes graphitization and can also 
hasten the change in the polarity of 
the iron with respect to the brass sur- 
faces. 

Impingement. Impingement attack 
occurs generally in and near the in- 
let ends of tubes but occasionally it 
may extend along the entire length of 
the tube. Typical are pits with smooth 
walls and sharply defined borders, 
elongated and becoming shallower in 
the direction of flow. 


Dezincification. The mechanism of 
this deterioration of a brass is that the 
zinc and copper both go into solution 
together and the copper is subsequent- 
ly redeposited on the base metal sur- 
face in the form of a porous mass or 
layer. This metal deterioration most 
commonly occurs in two forms, name- 
ly, plug-type and layer-type. 

1. Plug-Type. This type of attack 
is a localized one that generally is 
caused by sediment and sometimes, 
though infrequently, by a localized in- 
consistency in the alloy composition. 
Its inception points are scattered at 
random inside the tube. 

' The attack progresses rapidly from 
these inception points and often results 
in early penetration. High metal tem- 
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Ingersoll-Rand Pumps 
circulate the “Life Blood” 
of another great refinery. 


...at Cosden Petroleum Corporation, 
in West-Central Texas. 


te Three I-R vertically-split, single- 
stage pumps on feed preparation 
service for Cosden’s Platformer, 


GAS & DIESEL ENGINES 


,a Cosden Refinery in Big Spring, Texas marks the first installa. 


tion of a combination Platforming and Aromatics Recovery Plant for 
simultaneous production of nitration-grade benzene, toluene and 
xylene from petroleum hydrocarbons. 

Here, as at all petroleum processing plants, centrifugal pumps are the 
heart of the entire operation—circulating the liquids that constitute 
its “life blood” through miles of piping, processing units and storage 
tanks. To stay “on stream,” operating engineers can take no chances 
on performance and dependability when it comes to process pumps. 

At Cosden, as in refineries the world over, Ingersoll-Rand pumps 
and compressors are living up to their reputation for continuous, 
heavy-duty performance year after year, with minimum attention and 
maintenance. 

Whatever your processing requirements, Ingersoll-Rand’s special- 
ized experience in the petroleum field can save you time, trouble and 
expense. For information, contact your nearest I-R branch office. 


Ing ersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 
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VACUUM EQUIPMENT PUMPS COMPRESSOR 


C-36 To obtain more information on products advertised see page E-33 THE PETROLEUM ENGINEER, January, 1955 


ae 

These 
tically 
gpm c 
matic: 
head. 


On th 
these 
given 
gas oO 
cataly 
heat | 


Vv 





$F tu 


T 





These two I-R single-stage, ver- 
tically-split units circulate 950 
gpm of solvent through the Aro- 
matics Recovery Plant at 485’ 
head. 


On the toughest of refinery jobs, 
these I-R slurry pumps have 
given dependable service. 600° 
gas oil, containing .8 lb/gal of 
catalyst is circulated through 
heat exchangers. 


Vv 


spl 


at ae 
~~ ‘a rea 
tt es 





TURBO-BLOWERS 
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AIR & ELECTRIC TOOLS 
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These two-stage pumps charge 
the Platformer with depentan 
ized gasoline or naptha. Similar 
units are on boiler feed service 
at Cosden. 


ROCK DRILLS CONDENSERS 


To obtain more information on products advertised see page E-33 C-37 




















































A, Perfect alignment of frame 
with glass and gasket assured... 
leaks or glass breakage minimized. 


B. Cover completely encloses 
sides and ends of glass and gasket, 
thereby preventing blowouts and 
danger of accompanying hazard. 








C. For high pressure service the 
close fit over raised face gland 
resists distortion of cover due to 
bolt loading stresses. 


D. Drop-forged steel frame, heat- 
treated alloy steel liquid chamber 
and bolts withstand rugged serv- 
ice conditions. 




















In Addition to These 
Operating Advantages, 
Benefits in Field Service 
Include... 


@ Easy glass or gasket replacement 
and gage cleaning facilitated by 
fully accessible RAISED FACE. 


@ Correct alignment in reassembly. 


@ Repair of gasket surface without 
removing assembly from vessel. 










Reason enough for you to investigate the use of Penberthy- gages in 
your operation. Complete units and replacement parts are stocked by 


leading suppliers. Use the coupon on the facing page to obtain more 
detailed information. 


© CYCLING JET 
PUMPS 


© EJECTORS 
@ INJECTORS 
@ ELECTRIC SUMP 





There's Certain satisfaction 
in PRODUCTS BY 





PUMPS 
e EDUCTORS 
@ EXHAUSTERS 
@ SYPHONS 








To obtain more information on products advertised see page E-33 
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J. D. Munro is head of the corrosion 
group in Standard Oil Development 

s« Company, and 
has been in this 
field since 1946, 
after completing 
two years as 
commanding of- 
ficer of the Per- 
sian Gulf Area 
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spection and 
procurement 
base. A gradu- 
ate of Cumber- 
land University, Lebanon, Tennessee, 
he joined Standard Oil of New Jersey 
and has been assigned to both domes- 
tic and foreign refineries since then. 














perature can greatly accelerate the at- 
tack. It can be minimized by main- 
taining reasonable water velocities 
which prevent deposition of solid par- 
ticles on the tube walls and by using 
inhibited alloys such as Admiralty 
brass. 

2. Layer-Type. This attack occurs 
when a brass corrodes under condi- 
tions that permit the formation of solu- 
ble copper salts and the copper salt 
solutions remain long enough in con- 
tact with the brass so that copper is 
redeposited at the expense of more 
brass. 

This layer-type deterioration usually 
covers larger areas, sometimes an en- 
tire section of a tube. It is aggravated 
by high metal temperature as well as 
an anodic condition of the brass and a 
slightly acidic condition of the water. 
A porous film or a spongy sediment on 
the tube surface may initiate this type 
of attack. 

Deposit Attack. Deposit or cellular 
attack is caused by solid particles set- 
tled on the metal surface or lodged in 
the tubes. These cause localized break- 
down of the protective film under the 
deposit that results in a small area be- 
coming anodic relative to the large sur- 
rounding area, still covered with film. 
Pits form, usually with irregular edges 
and rough bottoms. Aggravated by the 
localized turbulence and, at times, high 
velocities caused by the obstruction, 
the material is deteriorated and pene- 
trated rapidly. 

Fig. 3 shows a tube sheet seriously 
fouled with marine growth. This can 
be a primary cause of extremely rapid 
wastage of metal beneath, such as illus- 
trated by the corroded tube sheet in 
Fig. 4, especially when other factors 
such as high temperature, dissimilar 
metals and/or bacterial corrosion may 
be associated with the deposit. 

Stress, Cracking and Fatigue. Fail- 
ures caused by cracks appearing in 
copper alloy parts, particularly tubes, 
of an exchanger during service indi- 
cate either external stresses (stress cor- 
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FIG. 2. Graphited floating tube sheet cover. 


rosion), 
(season cracking) or cyclic stressed 
(corrosion fatigue). 

Stress corrosion of tubes causes 
mainly circumferential cracks (longi- 
tudinal stress) that follow the grain 
boundaries. Stress-corrosion cracks are 
inter-granular and roughly perpendicu- 
lar to the direction of the strain. Sea- 
son cracking is inter-granular also, fre- 
quently a single (or double) longitud- 
inal crack, but in tubes it sometimes 


‘forms an irregular pattern with nearly 


as many circumferential as longitud- 
inal cracks. 

Corrosion-fatigue cracks may be ex- 
pected close to the tube sheets or other 
rigid supports and are circumferential 
and transcrystalline. 

External stresses generally occur in 
large diameter tube bundles where 
considerable temperature differences 
exist between passes. Internal stresses 
usually are caused by severe cold work 
without stress relief in forming and 
subsequent rolling of tubes or by de- 
formation beyond the elastic limit such 
as by denting or flattening. Cyclic 
stresses are likely to occur in such serv- 


TABLE 2. Materials* 


internally stressed material , 





ices as interstage and afterstage cool- 
ers in reciprocating compressor sys- 
tems. 

General. There are other phenomena 
which cause occasional material fail- 
ures in exchangers. Pitting of steel 
channels and other ferrous parts oc- 
curs in fresh water services where pro- 
tective linings, alloys, etc., are not gen- 
erally used. General thinning, where 
the tube is attacked evenly over its en- 
tire surface, may result from the for- 
mation of loose, porous products that 
regularly drop off the surface or by 
brackish water of low pH value. 


Corrosion Prevention Practices 


Throughout the service life of heat 
exchangers many corrosion problems 
are experienced that can be directly 
attributed to one or more factors en- 
countered in the various stages from 
design to ultimate maintenance. With- 
in the scope of each of these stages lies 
the opportunity as well as the necessity 
to prevent the occurrence of a large 
number of corrosion problems. The 
following discussion covers some of 
Standard’s practices that influence the 


for coolers and condensers. Current + Practice. 








Salt water service 


Tubest........ . Inhibited Admiralty (1) Alu- 
minum brass (2) 70-30 Cup- 
ronickel (0.5 Fe) (3) 
Tube sheetst........ Naval brass 
Channel. . . Carbon steel or cast iron, neo- 
prene lined, 40 mils minimum 
thickness. (4) 
Rolled or forged steel, neoprene 
lined same as channel. (4) (5) 
Carbon steel or cast iron, lined 
same as channel per Sketches 
A, B or C; or solid bronze 
Same as channel or cast brass 


Channel cover. 


Channel partition 
SR, «x06: 


Floating tube sheet 


cover... : (for small sizes and high metal 
‘ temperature). 
Gaskets... ... ... Non-ferrous metal jacketed as- 


bestos for floating end cover 
and compressed asbestos for 
channel end. 

Anodes.......... Magnesium, zinc, or mild steel 
depending upon location and 
conditions. 


Fresh water service 
Inhibited Admiralty (1) Carbon 
steel (6) 


Carbon steel 
Naval brass ’ 
Carbon steel or cast iron 


Rolled or forged steel 


Same as channel 


Same as channel 


Non-ferrous metal jacketed as- 
bestos for floating end cover 
and compressed asbestos for 
channel end. 

Magnesium 


Remarks 


(1) Most commonly used for 
general refinery services. 

2) Used where water or oil side 
conditions exhibit sulfide 
attack too severe for 
Admiralty. Several _re- 
fineries have standardized 
on this material. 

(3) Where conditions of water 
temperature or velocity 
or impingement are too 
severe for (1) or (2). Also 
for highly contaminated 
water. Not in widespread 
use for water side corros- 
ion prevention. 

4) Linings of brass or bonded 
lead are local preference 
in some cases. 

(5) No lining required when 
fullface steel anode is 


used. 
(6) Used only when local prefer- 
ence dictates. 





* Exposed to cooling water. 


t Bi-metallic tubes of Admiralty and steel used in special service. 
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Take a look at the tail pipe of the valve 
pictured here. Notice that it is adjust- 
able in relation to the body of the valve. 


This ‘‘floating” feature adds flexibility 
in mounting. It compensates for inac 

curate center-to-center gage assemblies 
Of variations in tank tappings...up to 
¥%”. Since a normal gage and valve as 

sembly involves four threaded con 

nections, the time saved in installing is 
appreciable. In addition, mounting 
stresses are eliminated. 








Penberthy FLOAT 
ING SHANK com- 
pensates for up to % 
variation in center 
to-center distances of 
tank tappings or 
gage assembly. 








The FLOATING SHANK ‘esta 2g is 
a patented feature available only on 
Penberthy Gage Valves and at no extra 
cost. Ask your supplier to furnish these 
valves for a/l your gage requirements - 
new installations and replacements. Use 
the coupon to obtain detailed informa 
tion on the Penberthy line of Liquid 
Level Gages and Gage Valves. 
INJECTOR COMPANY 
Division of Buffalo- 
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overall service life of heat exchangers. 

Process Design. This initial stage, 
for the most part, follows a definite 
pattern in that all exchangers are gen- 
erally designed for specific conditions 
of temperature, pressure, and velocity 
wherein the type of water and corro- 
sion expected are taken into considera- 
tion. Process design practices that are 
related to corrosion mitigation are 
presented briefly below. 

1. Temperature. Each exchanger is 
handled separately during design. De- 
sign outlet water temperature is set at 
110 F for salt water and 120 F for 
fresh water. Inlet water temperatures 
vary from 65 to 93 F during design 
depending upon refinery location. No 





TABLE 1. Favorable velocities for water 
entering tubes. 








Material Most 


favorable Range 

Carbon steel* ......... 4.0 (fps) 2.5-6 (fps) 
Red brass... . ee 2.5-4 
Admiralty (inhibited). . cae an 2.5-5 
Aluminum brass. .... . 5.0 4-8 
90/10 cupro-nickel.... 7-8 6-12 
70/30 cupro-nickel..... 7.5 5-10 
 - ae ag 8.0 6-12 
Type 316 alloy steel. .... 10.0 8-15 


*Fresh water only. 


leeway above the design outlet temper- 
ature is considered except under spe- 
cial circumstances, because severe cor- 
rosion difficulties are abetted by ex- 
cessive temperatures. 

The rate of corrosion attack on a 
metal roughly doubles with each 20 F 
rise in water temperature. Also, with 
excessive temperature, depositions of 
scale can occur with certain types of 
water plugging tubes rapidly. To facili- 
tate adequate control of water tempera- 
tures, thermometers and temperature 
indicator (TI) points, depending upon 
the service, are provided during design. 
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FIG. 3. Tube sheet fouled with marine growth. 







2. Velocity. It is recognized that the 
cooling water velocity is one of the 
most important, if not most decisive, 
of all factors relating to exchanger cor- 
rosion. Good design practice, there- 
fore provides for a: 

a. Minimum water velocity of three 
feet per second. (fps) for salt 
water or silty fresh water services 
and two and one-half feet per 
second for non-silty fresh waters. 

b. Control valve normally in the ex- 
changer water outlet line. 

Control of velocity is every bit as crit- 
ical as the velocity itself. Table 1 lists 
favorable velocities for most design 
conditions as indicated by Standard’s 
experience. 

3. Pressure. Most exchangers are 
designed for a battery limits water pres- 
sure of 35 psi. Adequate water pres- 
sure is essential if trouble free service 
is to be attained. Low supply pressure 
can create an undesirable syphon and 
possibly a vacuum in exchangers lo- 
cated in elevated structures. 

This vacuum can result in flashing 
of the salt water in the tubes causing 
extreme overheating. and accelerated 
corrosion from salt and solids deposit- 
ing on the metal surfaces. In most in- 
stances, overhead condensers are in- 
volved which are critical to the opera- 
tion of the unit. Where necessary, 
booster pumps are provided to insure 
adequate water pressure. 

Mechanical Design. Mechanical de- 
sign considerations of water supply, 
physical arrangement of exchangers, 
and their construction are significant 
factors in preventing future corrosion 
problems. The following practices are 
recognized in order that maximum 
service life of exchangers may be re- 
alized. 
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1. Water Supply. a. Adequate 
screening is generally provided to pre. 
vent seaweed, shells, stones, etc. from 
entering the cooling water system. Fre. 
quently, additional screens of smaller 
(1/8 to 3/16 in.) mesh are provided 
in the smaller sized unit supply lines 
to reduce to a minimum entrained 
solids that may plug or damage ex. 
changers. 

b. Facilities are provided for inter- 
mittent chlorine injection at the en- 
trance of the water to the system to 
kill algae and other forms of marine 
growth that exist in many waters used 
for one-through cooling systems. For 
closed systems using recirculated fresh 
water, inhibitors such as chromate are 
used to minimize scale formation and 
depositions caused by dissolved iron. 
Acid injection is also used in some in- 
stances for satisfactory pH control. 


2. Arrangement of Exchangers. Ex- 
changer layout can be a significant fac- 
tor with respect to service life. During 
the “plot plan” stage of mechanical de- 
sign, exchangers are arranged to allow 
ample clearance for bundle with- 
drawal and accessways for mobile 
equipment and maintenance crews. 
Such an arrangement is conducive to 
efficient and adequate inspection and 
maintenance, therefore a contributing 
factor in lessening the possibilities of 
corrosion troubles and unscheduled 
shut-downs. 

3. Construction. For satisfactory 
construction of an exchanger the me- 
chanical design features listed below 
are specified to foster streamlined flow 
and high efficiency as well as other 
desirable characteristics. Adherence 
has prevented severe corrosion difficul- 
ties from occurring. 

a. Flaring (at an angle of at least 





FIG. 4. Tube sheet deterioration. 
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FIG. 5. Galvanic anode installation in 
channel. 


15 deg) of the tube ends facilitates 
streamlined flow thereby lessening tur- 
bulence and deterioration of the tube 
ends. 

b. Adequate crossover area in the 
channel and floating tube sheet cover 
is provided. This area is of vital sig- 
nificance in obtaining satisfactory cor- 
rosion free service life. Specifically, 
the crossover area should be at least 25 
per cent greater than the area of the 
larger of the two adjacent tube passes, 
particularly in salt water service. 

c. Sufficient baffling is provided to 
assure adequate support of the tubes 
along their length, thus avoiding stress- 
ed areas. Recommended maximum 
unsupported lengths are 52 and 60 inch 
for % and 1 in. O.D. tubes, respec- 
tively. 


Construction Materials. For the sat- 
isfactory service life of an exchanger, 
proper construction materials are be- 
lieved to be paramount to other design 
factors. Materials must be resistant to 
numerous conditions which their juxta- 
position makes even more difficult. Cor- 
rosive environments include not only 
many types of water but also, for some 
parts of the exchanger, various media 
which are to be cooled or condensed. 

As this complexity has a consider- 
able effect on the selection of materials, 
materials need be chosen with care and 
each exchanger considered separately. 
As water conditions for the most part 
are the primary factors, however, the 
materials given in Table 2 are those 
currently specified. 

Because of cost or other factors, 
Monel, stainless steels, and aluminum 
alloys are seldom specified in initial 
design. Their use, however, is dis- 
cussed later in the article. The com- 
parative costs of tubes of various ma- 
terials are shown in Table 3. 
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The materials need be selected with 
common sense also if corrosion dif- 
ficulties are to be avoided. As the tubes 
are most critical to satisfactory ex- 
changer life, the effect of the materials 
selected for other parts of the ex- 
changer on the tubes is given every 
consideration. 


TABLE 3. Comparative costs of tubes of 
various materials. * 





(U. S. Manufacturers) 
Tube OD Cost per 





Material and BWG linear foot 
Aluminum (38-H14).. %in—16 $0.10 
Aluminum (3S8-H14)..... 1 in.—16 0.13 
Carbon steel (welded) 1 in.—16 0.13 
Carbon steel (seamless)... ... . Lin—16 0.16 
Inhibited Admiralty. ..... . ¥in—16 0.31 
Aluminum brass............ 34 in.—16 0.32 
Aluminum bronze. . . , 34 in.—16 0.34 
Cupronickel (90/10). ....... 34 in.—16 0.40 
Inhibited Admiralty. ........ 1 in.—16 0.44 
Cupronickel (70/30) me. 34 in.—16 0.47 
Bi-metallic, steel, and Admiralty 1 in.—14 0.72 
Monel........ : ‘ 34 in.—16 0.81 
Stainless 316, welded. . 34 in.—16 0.96 
Stainless 316, welded ; 1 in.—16 1.20 
Stainless 316, seamless. . . . ¥%in.—16 1.32 





(* New York Costs as of March 1, 1954 on about equa! 
quantities) 


A cardinal rule is applied here 
whereby large areas of materials sig- 
nificantly cathodic or anodic to the 
tube material are avoided. The use of 
Naval brass tube sheets with Admiralty 
tubes is generally satisfactory as the 
galvanic potential between them as in- 
dicated in Table 4 is not of great mag- 
nitude. 

In some salt water services, how- 
ever, even a small difference in poten- 
tial has stimulated severe corrosion of 
the anodic Naval brass. The severe cor- 
rosion of the tube sheet shown in Fig. 
4 is partially attributed to this galvanic 
effect. In fresh water services little dif- 
ficulty in this respect is encountered. 

In practically all water services, sac- 
rificial anodes of magnesium, zinc, or 
steel are installed and in most instances 
are giving saisfactory protection. In 
salt water service, channels and float- 
ing heads are generally lined with lead 
or neoprene and therefore these anodes, 
particularly those of steel, afford good 
protection to gasket surfaces, tube 
sheets, and tube ends. They also insure 


FIG. 6. Galvanic anode installation in floating tube sheet cover. 


against corrosion at possible voids in 
the lining. 

In fresh water services, magnesium 
anodes installed as shown in Figs. § 
and 6 are particularly satisfactory in 
retarding if not preventing pitting of 
the steel or graphitization of the iron 
channels while affording protection to 
tube sheets and tube ends. 

In addition to selection of resistant 
materials and use of anodes, corrosion 
allowances up to one-quarter inch are 
specified for bare metal surfaces, except 
tubes, depending upon the corrosion 
rate anticipated. A minimum of 1/16 
in. corrosion allowance generally is 
provided on metal surfaces covered by 
non-metallic lining materials. 


TABLE 4. Galvanic series of some mate- 
rials in flowing sea water. 











Potential* 


Material 
Anodic (corroded) end 
Magnesium........... Baa ace 1.51 
Zinc. Pei ea ee ier ; 1.03 
Alclad 38-H.. . sarki aiel @anindh aces 0.94 
SS” Re ; 0.79 
Cast iron. * praca wate als 0.61 
Carbon steel. ns eahignbahig reeinay : 0.61 
Type 304 (active).............. 0.53 
Lead (estimated)... — ies ; 0.50 
Naval brass (tobin bronze)........ ; 0.40 
Copper..... Saecsoarsa ahha eck 0.36 
Red brass iereredeewer 0.33 
Aluminum brass.......... ‘ 0.32 
Composition G bronze. . . 0.31 
Admiralty (Inhibited)... .. sc 0.29 
90-10 Cu-Ni (0.8 Fe) ..... ; 0.28 
70-30 Cu-Ni (0.47 Fe)..... 0.25 
Type 316 (active) . beehevs ja 0.18 
Type 304 (passive)...... : 0.084 
Monel.... 0.075 
Type 316 (passive)...... visions ; 0.05 


Cathodic (protected) end 
* Steady potential (volts) negative to calomel half-cell 
Water velocity 13 fps. 





Procurement. The procurement of 
exchangers, following their design, is 
indeed a complex and critical task. 
Aside from the many items involved, 
there are also numerous manufactur- 
ers and suppliers to be considered. 
During this stage there can occur some 
specific practices that may cause cor- 
rosion difficulties of some magnitude 
later on. 

It is recognized that at times con- 
siderable price and delivery advantages 
are available by accepting standard de- 
signs of manufacturers in lieu of an 
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original design. At times, however, 
there is too little consideration given 
to the possibilities of future corrosion 
difficulties which may result from this 
procedure. 

Initial cost savings and other possi- 
ble gains from substitutions can be 
rapidly offset by maintenance and un- 
scheduled shut-downs, the cost of 
which may be many times the initial 
savings. Substitute materials also are 
often necessary and justified but should 
be given even more careful considera- 
tion than the originally specified ma- 
terial to be assured that they do not 
impose reduced service life on the ex- 
changer. 

Fabrication. Reliance on manufac- 
turers of materials and exchangers 
generally is necessary and justifiable. 
As exchangers, however, in most cases, 
are delivered to the refinery complete- 
ly assembled and sometimes tested and 
ready for operation, undesirable condi- 
tions that may have been overlooked 
during fabrication go undetected. 
Some recommended fabrication pro- 
cedures and conditions which affect 
service life are listed. 

1. Homogeneous material, especial- 
ly for tubes and tube sheets, is essen- 
tial. Impurities or slight local varia- 
tions in composition can cause severe 
difficulties such as plug-type dezinc- 
ification and galvanic corrosion. Alloys 
not susceptible to these phenomena 
will still corrode rapidly at points of 
iocal contamination. 

2. Copper alloy tubes should not 
contain residual stresses, therefore 
stress relieving is desirable. A dead- 
soft anneal impairs the corrosion re- 
sistance of the material whereas a mod- 
erate anneal will relieve all residual 
stresses and allow satisfactory rolling 
and flaring into tube sheets. Special an- 
neal of the tube ends is of questionable 
value. A uniformly stress relieved tube 
of intermediate hardness is to be pre- 
ferred because it imparts uniform cor- 
rosion resistance; transition areas be- 
tween parts of a tube with different 
temper enhance stress concentration. 

Assembly. During assembly of an 
exchanger, as during other stages pre- 
viously discussed, numerous apparent- 
ly insignificant things can happen that 
can be the cause of considerable losses 
from corrosion after the exchanger is 
placed in service. 

1. Tubes should be protected from 
damage cr other inclement conditions 
that can cause corrosion until they are 
installed, by keeping them in their 
original shipping boxes or similar con- 
tainers in covered storage facilities. 

2. Rough handling of tubes during 
assembly of bundles and unskilled 
manipulation ef bundles during instal- 
lation should be kept to an absolute 
minimum if not altogether avoidable. 
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Dents, scratches, scoring, bends, 
grooves, or strain on tubes may only 
be considered superficial but these 
areas form a nucleus for stress con- 
centration. During operation even 
mildly corrosive conditions will cause 
stress corrosion or season cracking at 
these areas, leading to early failure. 

3. Before buttoning up an exchanger 
for shipment or installation, every pre- 
caution should be taken to assure that 
debris, machining scraps, and other 
extraneous material have been thor- 
oughly and completely removed. Such 
items can cause accelerated penetra- 
tion during operation. 


Operation. Operating conditions 
more severe than anticipated during de- 
sign can offset many of the efforts ex- 
pended in preceding stages aimed at 
preventing corrosion and attendant 
difficulties. An operator’s full efforts 
and attention are necessary to main- 
tain steady, smooth flow of the unit 
and obtain product quality. Likewise, 
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adequate control of cooling water is 
significant to the continued satisfac 
tory operation of a unit. 

Where proper cooling water contro! 
is not practiced, full impetus in extend- 
ing service life of exchangers cannot 
be realized. Numerous practices dur- 
ing operation have contributed toward 
the decrease in corrosion of exchang 
ers. 

1. Full flow of water to all tubes 
is maintained to every possible extent 
and the water outlet temperature con- 
trolled within limitations. 

2. Water strainers in unit supply 
lines are provided where necessary and 
cleaned frequently to avoid excessive 
pressure drop that can rob an exchang 
er of needed water. 

3. The presence of a vacuum 0! 
syphoning condition on the water side 
of an exchanger is detrimental to ma- 
terials and is avoided by proper supply 
and control of cooling water. 

4. When a unit is shut down, all 
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water, debris, etc. is removed by blow- 
ing with air or any other method that 
will do the job. Severe corrosion can 
occur during downtime, particularly 
in copper alloy tubes, if water is left 
in the equipment. 

Decomposition of marine growth, 
slime, anemones or other biological 
matter forms ammonia, which in the 
presence of any idle water can cause 
cracking of stressed areas in a matter 
of hours. Also during this period stag- 
nant water or condensation can form 
incipient pits which upon start-up are 
the nuclei for accelerated penetration 
at these points. 


Scheduled Turnaround. During ex- 
changer design and other early stages 
it is difficult at times to justify expens- 
ive construction materials or foresee 
the degree of corrosion that will be 
encountered during operation. There- 
fore, despite the best intentions, prob- 
lems still arise with corrosion and ma- 
terials during a turnaround. 

This period is of considerable signifi- 
cance to future service life of an ex- 
changer, for it is during this period 
that possible deficiencies in design, pro- 
curement, etc., are corrected. It is need- 
less to say, therefore, that a responsi- 
bility of considerable magnitude rests 
with the inspection and maintenance 
forces during a turnaround. 

The practice of “preventive mainte- 
nance” has proved invaluable in reduc- 
ing corrosion costs and attaining high 
service factor on operating units. It 
can be defined as the practice of in- 
specting and maintaining equipment 
in a manner calculated to reveal or 
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prevent weaknesses or incipient fail- 
ures at a time when simple remedial 
measures can often be taken thus 
eliminating the need for more costly 
repairs at a later date. 

It has been estimated that of the 
total cost of corrosion in a refinery, 
about 70 to 80 per cent is attributed to 
maintenance during a turnaround as 
the result of corrosion. It is readily ap- 
parent, therefore, that during this 
period the greatest potential exists for 
progress in the mitigation of exchanger 
corrosion and reducing corrosion costs. 

Principal preventive maintenance 
practices and non-destructive testing 
by inspection forces and cleaning of 
exchangers as part of routine mainte- 
nance. 


1. Inspection. The function of the 
equipment inspection forces has been 
adequately covered in numerous pa- 
pers previously published.” Its signifi- 
cance, however, is briefly reiterated in 
order to highlight its influence on cor- 
rosion prevention in exchangers. 

For effective analysis of a corrosion 
problem, inspection of an exchanger is 
conducted as soon as possible after the 
exchanger is opened and before any 
work is performed that might disturb 
valuable corrosion evidence, scale de- 
posits, general condition of the ex- 
changer, etc. 

To a great extent, the future service 
life of the exchanger rests on the thor- 
oughness of the inspector’s examina- 
tion, the accurate analysis of his find- 
ings, and the explicitness of his recom- 
mendations. That this has been real- 
ized is evidenced by the increasingly 








longer intervals between shutdowns 
today. 

Non-destructive test methods such 
as those discussed below are felt to be 
major contributing factors to longer 
unit runs. 

Nondestructive test methods are 
generally those associated with the use 
of instruments and other measuring 
devices of numerous types as well as 
some basic tools. Among these are sey- 
eral that are particularly useful in ex- 
amining exchangers for corrosion or 
other defects. 

The magnetic particle inspection 
method for magnetic materials and the 
related method for non-magnetic ma- 
terials using a fluorescent penetrant 
have proven of considerable value in 
detecting cracks and similar flaws in 
channels, tube sheets, floating head 
covers, etc. 

Other techniques employing super- 
sonic waves, radium, and magnetic 
fields have limited but, at times, valu- 
able application. Tools such as depth 
gage, calipers, magnet, bug lights, 
dental mirrors, and magnifying glass 
are useful aids in the examination of 
materials and determining the causes 
for surface defects or deterioration 
found. 

An instrument using the electro- 
magnetic principle has shown consid- 
erable merit for the internal examina- 
tion of non-magnetic exchanger tubes. 
Exchanger tubes, which are of small 
diameters, cannot be visually inspected 
internally with any degree of accuracy. 

Often tubes are replaced unnecessar- 
ily because of the failure or corroded 
appearance of adjacent tubes. With ex- 
perienced use of the electro-magnetic 
type instrument, an internal examina- 
tion along the length of the tube gives 
a surprisingly accurate picture of the 
condition of the tube wall, as illus- 
trated in Sketch D. On numerous occa- 
sions considerable savings have resulted 
from its use. 

Tube bundles which were scheduled 
for complete retubing were first sur- 
veyed by this method, and it was de- 
termined that corrosion was principally 
localized in only one or two passes so 
that only this portion of the bundle had 
to be retubed. It is only by regular use 
of this instrument that a proper esti- 
mation of its values for any particular 
problem can be fully appreciated. 

Through its use the state of tubes 
can be accurately interpreted and often 
in a way that is believed to be impos- 
sible by any other method known. It 
is to be emphasized, however, that any 
instrument is most valuable when used 
as an additional aid to diagnosis, rather 
than something to replace existing 
methods. 

Complete and accurately written in- 
spection reports and records of the 
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Du Pont’s new polymeric additives help prevent 


engine sludge under low-duty driving conditions 





Whi 








of these two new lube oil additives 


will do most to help sell your motor oil? 


If you are looking for an outstanding 
sales theme to help expand your motor oil 
market, here are two entirely new type 
Du Pont lube oil additives that offer just 
such an opportunity. 

Both are polymeric additives that pro- 
vide an economical and effective means of 
preventing engine oil sludge . . . particu- 
larly under low-temperature, low-power, 
stop-and-go driving conditions. Both do 
double duty as detergents and V. I. im- 
provers. 

As such, they can add important sales 
appeal to your products in the mass pas- 
senger car field as well as in taxi and 
other urban fleet markets. 

With either of them, in multigrade oil 
formulations, you supply not only su- 
perior low-duty detergency, but also 
provide a substantial part of the viscosity 


index improvement required. 

Usually such formulations produce 
better performing oils at lower cost than 
can be obtained through other additives 
or methods. 

DU PONT LUBE OIL ADDITIVE 564 is a new 
type polymeric additive which, because 
of its relatively low molecular weight, 
provides your oil with excellent shear 
stability in engine operation. 

DU PONT LUBE OIL ADDITIVE 565 has a 
higher molecular weight than Lube Oil 
Additive 564 for greater viscosity index 
improvement. 

Form No Sludge 

These ashless polymeric lube oil additives 
permit more efficient operation of the 
engine oil system. Oil screens, rings, pis- 
tons, filters and other engine parts are 
kept clean and free from sludge. The re- 


Petroleum 


sulting free flow of oil throughout the 
entire engine system keeps it in better 
operating condition for longer periods of 
time. 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own motor oils, any 
of our regional offices listed below will 
be glad to supply you with samples. 


REG. us. Pat. OFF 


Better Things for Better Living 
e « » through Chemistry 


Chemicals 














NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-2342 


evional CHICAGO, ILL.—8 So. Michigan Ave........... Phone RAndolph 6-8630 

E. 1. DU PONT DE NEMOURS & COMPANY (INC.) ang ; TULSA, OKLA.—1811 So. Baltimore Ave...........- Phone Tulsa 5-5578 
Petroleum Chemicals Division * Wilmington 98, Delaware Offices: HOUSTON, TEXAS—705 Bank of Commerce Bldg... .Phone Blackstone 115! 
LOS ANGELES, CALIF.—612 So. Flower St......., Phone MAdison 5-1691 


IN CANADA: Du Pont Company of Canada Limited—Petroleum Chemicals Division, 80 Richmond St. W., Toronto 1, Ont. 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Building, 6539 Wilmington 98, Delaware 
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FIG. 7. Scale deposition in tube. 


maintenance performed are the heart 
of an efficient system. These form the 
basis for an intelligent analysis of a 
corrosion problem, particularly a re- 
curring one. They also provide the data 
necessary to justify material substitu- 
tions or design changes for extending 
service life or improving efficiency of 
an exchanger. 

The value of a thorough inspection 
and competent analysis of difficulties 
can be short-lived if equally thorough 
and competent records are not kept 
for future reference and correlation. 


2. Maintenance. Effective mainte- 
nance as well as a coordinated and or- 
ganized maintenance program have 
been highly effective in reducing corro- 
sion costs while increasing operating 
service factor. 

During the turnaround, cleaning of 
exchangers as a preventive mainte- 
nance procedure has proved significant. 
Numerous cleaning techniques have 
been effective depending upon the cir- 
cumstances. When correctly employed 
they avert corrosion difficulties by re- 
moving deposits and other solids that 
form the nuclei for numerous forms of 
attack previously discussed. 

The three methods commonly used 
are chemical, mechanical, and water- 
blast cleaning. Each of these methods 
is capable of giving satisfactory results 
and their use varies from one refinery 
to another depending upon local fac- 
tors. 

a. Chemical cleaning* involves pri- 
marily the use of acid along with in- 
hibitors, wetting agents and intensi- 
fiers. This method is particularly effec- 
tive in removing algae, slime, scale, and 
similar fouling material from the tubes 
and other surfaces. Careful control 
during cleaning operations is required, 
however, to prevent metal loss. 
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b. Mechanical cleaning methods are 
somewhat severe on materials but with 
careful use no detrimental effects 
should result. The method used de- 
pends upon the characteristics of the 
equipment and the nature of the foul- 
ing material. 

Methods widely used, and in order 
of increasing severity on equipment, 
are the air blast, water jet, steam jet, 
rodding, drilling, sandblast, and a com- 
bination of these methods. Excessive 
operating temperatures can cause heavy 
scale deposition in tubes as shown in 
Fig. 7. 

Frequently these deposits are soft 
enough when the equipment is first 
opened up to be cleaned by one of the 
less severe methods. If allowed to 
harden by dehydration, however, as 
occurs in most cases, harsh cleaning 
methods such as drilling or sandblast- 





FIG. 8. Trash in the channel. 


THE 


ing are required and frequent injury 
to the tubes results. 

A method of blast cleaning’ has 
been devised using spent catalyst from 
fluid catalytic crackers. This method 
has been of particular advantage jn 
cleaning non-ferrous tubes which are 
often pitted by the sand blast method, 

c. Water-blast cleaning’ utilizes a 
high velocity stream of water and sand 
to remove deposits. This method is not 
usually required for cleaning of water 
side deposits. It can be effectively used 
to clean tube sheets and the inside of 
tubes, however, when less severe meth- 
ods fail. 

In addition to preventive mainte- 
nance there are numerous other main- 
tenance measures carried out during a 
turnaround period which are dictated 
to a great extent by the severity of the 
conditions found in the exchanger. 


Preventive Measures 

There is no panacea for exchanger 
material failures in cooling water serv- 
ice, the reasons for such failures being 
manifold and complex. Each exchang- 
er presents a different problem to some 
degree and requires independent in- 
vestigation. This procedure if practiced 
will result in far better and more long 
lasting results in extending the service 
life of the equipment. 

The following covers preventive 
measures used based on the conditions 
found to exist after a period of opera- 
tion. 

Water Supply. Some corrosion prob- 
lems in exchangers are caused by 
trash, debris, etc., entering the equip- 
ment with the cooling water. Where 
such conditions as illustrated in Figs. 
3 and 8 are revealed, immediate cor- 
rective steps are taken. This generally 
consists of installing screens. 
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For small particles like sand and silt 
that are not readily removed by screen- 
ing, a settling basin of one form or 
another is desirable and provided 
where conditions permit. Entrained 
solids are destructive to exchanger ma- 
terials and are minimized to the great- 
est extent possible. 

Water Treatment. The control of the 
corrosive potentialities of water by 
chemical treatment usually is practical 
and effective only ir closed recirculat- 
ing systems. In a once-through system 
chemical injection, except for chlorina- 
tion, is too expensive and in most cases 
difficult to justify. Numerous treat- 
ments have been used, however, and, 
although results are variable because 
of localized and diverse water condi- 
tions, some are of proved value and 
briefly discussed as follows. 

1. Chlorination is incorporated in 
the design of once-through salt cool- 
ing water systems. Indications are that 
continuous, rather than intermittent, 
chlorine injection gives most satisfac- 
tory results. In some cases continuous 
injection appears to be necessary for 
chlorination to be effective. 

It has been confirmed® that some 
marine organisms such as barnacles can 
close up for long periods and thus 
avoid taking in any treated water dur- 
ing intermittent chlorination. There- 
fore, a continuous addition at a low 
residual concentration, e.g. 0.25 to 
0.50 ppm, is indicated to be more effec- 
tive than cyclic treatment at a much 
higher concentration. 

This is further confirmed by the 
dense build-up of organisms in the 
water systems of some refineries that 
use intermittent injection. 

2. Inhibitors have been quite suc- 
cessful in reducing corrosion and scal- 
ing of steel surfaces in cooling water 
equipment. A well water (Table 5) was 
readily and satisfactorily treated with 
a phosphate (sodium metaphosphate) 
to inhibit scale deposition and chlo- 
rine to prevent organic growth without 
the requirement of exacting control. 

A river water (Table 5) caused se- 
rious corrosion problems until treated. 
The river water was treated with an 
organic chromium inhibitor at a rate 
of about 50 ppm and corrosion tests 
later indicated a reduction of about 88 





TABLE 5. 5. ‘Typical analysis of well and 
river water. 





Well River 
water (ppm) water 


& 

> 
to 
— 
o 
~~ 
<) 
_ 


Re eetede 2.1 5.1 
ees 6.8 17.2 
Mg..... 3.2 2.7 
Na+K 199.5 38.4 
304 10.0 
C1. : 89.0 56.5 
a... s... 400 69.2 
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ardness as Ca C03....... 22.5 53.8 
Suspended solids.......... — 66.9 
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“TABLE 6. ” Materials* ‘hea onion and 


condensers. Recommended future practice. 





Salt water service 


es Aluminum brass (1) (4) 90-10 
Cupronickel (0.8 Fe) (2) 

Tube sheets... .. Carbon steel protected on the 
water side with neoprene, 40 
mils (min.) thickness 

Channel. Carbon steel or cast iron, neo- 


prene lined, 40 mils (min.) 
thickness 

Rolled or forged steel, neoprene 

: lined same as channel (3) 

Channel partition Same as channel, neoprene 

OIE sain cos applied per Sketch B 

Floating = sheet Carbon steel or cast iron, neo- 

WIR oes ss eden prene lined on water side 
same as channel. 


Channel cover... . 


Gaskets............. None required in water side 
joints. 
Anodes....... None required 


Fresh water service 
Inhibited Admiralty 


Same as for salt water 
Carbon steel or cast iron 


Rolled or forged steel 

Same as for channel 

Same as for channel 

Asbestos—channel side Non- 
ferrous metal jacketed as- 


_ bestos on floating end cover. 
None required j 


Remarks 


(1) General refinery service ex 


cept Admiralty used 
where experience shows 
it to give at least five 
years satisfactory service. 

2) For use where water temp 
erature, velocity, imping 
ement or contaminination 
are too severe for alu- 
minum brass. 

3) No lining required whe 
full face steel anodk 
is used. 

4) Tube ends lined with spray 
ed neoprene 10 to 15 mils 
thick for a depth of 5 in 
maximum where expe- 
rience has shown need for 
tube end protection. 





5) Specification for new equip- 
ment except where loca 
preference or conditions 
dictate otherwise. 





* Exposed to cooling water 


+ Bi-metallic tubes of non-ferrous i inner wall and steel outer wall for special se services. 








per cent in corrosion rate. It is cur- 
rently being used in at least 5 major 
fresh water cooling systems and more 
extensive use is planned. 

The introduction of the chromate 
ion into water has long been used to 
prevent corrosion. It is used generally 
in circulating systems where relatively 
little make-up water is required. It is 
particularly useful in clearing water of 
turbidity and depositions caused by 
dissolved iron. 

Sodium chromate is preferred over 
the bichromate because it does not 
deliquesce nor does it require the addi- 
tion of caustic to maintain an alka- 
line pH. The normal procedure in us- 
ing chromates in closed systems is to 
obtain a high initial concentration to 
insure the formation of a homogene- 
ous passivating film on the metal sur- 
face. 

An operating range of 250-500 ppm 
is generally used. Its use has resulted 
in an increase of efficiency and de- 
creased corrosion of exchangers as well 
as other equipment. 

Where tuberculation in tubes and 
elsewhere is a problem and costly 
water treating may be justified, acid 
injection is used. The injection of sul- 
furic acid to the water until a pH of 
six and a half or seven is continuously 
maintained changes localized tuber- 
culation attack to a mild uniform type 
surface corrosion extending tube serv- 
ice life considerably. 

Materials. Corrosion experienced 
after a period of operation is being sat- 
isfactorily reduced and service life of 
exchangers greatly extended by the ju- 
dicious use of materials during mainte- 
nance periods for replacements or lin- 
ings. The proper material selection is 
based on an economic balance consid- 
ering initial cost, probable life, cost and 
availability of replacement or repair 
materials, ease and speed of field re- 
pairs, and frequency of maintenance 
required. The following summarizes 
the general results and gives conclu- 
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sions regarding various materials which 
have been used to prevent corrosion in 
cooling water service. Table 6 reflects 
materials for “Recommended Future 
Practice” which for the most part are 
based on the correlation of ,experi- 
ences. 

Whereas Monel, 70-30 cupronickel, 
aluminum, and stainless steel tubes 
give satisfactory service in salt wate! 
exchangers, their higher cost or othe: 
factors limit their use. Although rela- 
tively few experiences can be cited, it 
appears that 90-10 cupronickel with 
0.8 per cent Fe can give good service 
where velocity, degree of water con- 
tamination, and water temperatures 
are higher than suitable for either Ad- 
miralty or aluminum brass. Aluminum 
brass and 90-10 cupronickel tubes will! 
satisfactorily and economically handle 
most requirements in cooler or con- 
denser service where salt or contami- 
nated water is used. 

Naval brass tube sheets have been 
commonly used for many years in cool- 
ing water service and have given satis- 
factory service; in some cases upwards 
of 10 years life prevails. As Naval brass 
is anodic to most materials used fo! 
tubes, however, there are refineries 
where severe corrosion of the Naval 
brass has taken place probably because 
of local water conditions. In many 
cases such difficulties cannot be pre- 
dicted. To avoid tube sheet corrosion, 
a coating of sprayed-on neoprene is 
now frequently being used. 

Initial successes indicate that steel 
tube sheets protected with neoprene 
can be an economical and satisfactory 
substitute for Naval brass and galvanic 
effects that may be detrimental to either 
the tube sheets or tube ends can thus 
be avoided. Steel tube sheets clad with 
Monel or brass-also are giving good 
service, although in limited use. 

Care is necessary in rolling tubes 
into metal clad tube sheets to assure 
tightness so that water does not get 
past the cladding and corrode the steel 
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FIG. 9. Water box with neoprene lining 
continued over gasket surfaces. 





tube sheet. Metal clad tube sheets also 
are more expensive than neoprene 
coated ones and they are therefore not 
frequently justified. 

For channels, many materials have 
been used with equally numerous and 
varied results. Ni-Resist gives good 
service but repairs are not always prac- 
tical when cracks of graphitization oc- 
cur. Likewise Monel is generally dif- 
ficult to repair although long service 
can be obtained. Monel can present a 
strongly cathodic influence, however, 
on naval brass tube sheets and non-fer- 
rous tubes and thereby promote corro- 
sion. Metallizing with Monel, zinc and 
aluminum has been generally unsuc- 
cessful. 

Sheet rubber linings on steel give in- 
consistent results with service life rang- 
ing from 8 weeks to 8 years. Generally 
poor bond of the rubber to the metal 
is responsible in most cases of early 
failure. Sheet rubber also requires spe- 
cial design features which can be costly 
and can offset possible advantages. 

Vinyls and other paint coatings, ap- 
plied according to manufacturer’s spe- 
cificatons, have shown perhaps one 
year’s service but are not reliable. A 
baked porcelain enamel coating shows 
promise and with improved applica- 
tion better service may result. Flame- 
sprayed polyethylene has excellent 
water resistance but fails because of 
poor adhesion, similar to sheet rubber. 

Baked-on phenolic resin coatings 
give | to 2 years protection and have 
good bond to metal. The coating is 
brittle, however, and requires consider- 
able care in handling. As local repairs 
are practically impossible, this coating 
is impractical for exchanger service. 
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FIG. 10. Thermometer in water outlet line. 


Brass linings have been satisfactory but 
considerably limited in use because of 
high cost. The most promising lining is 
neoprene. 

As a lining, liquid neoprene is spray- 
ed-on to a minimum thickness of 40 
mils (0.040 in.) forming a tough, resi- 
lient, and impervious barrier to cor- 
rosion and erosion by cooling water. 
Over flange faces such as illustrated in 
Fig. 9, the neoprene is sufficient to act 
as a gasket in most instances. 

As protection for tube sheets and 
tube ends the neoprene is spray applied 
as a monolithic layer on the sheets (40 
mils minimum thickness) and into the 
tubes (10-15 mils thick) for a distance 
of from 3 to 8 in. and feathered to 
give smooth flow of water. 

The optimism and successes with 
neoprene thus far are predicated on 
technique in application with consid- 
erable emphasis on the bonding agent 
used as neoprene itself does not adhere 
satisfactorily to metals. For severe con- 
ditions as experienced in industrial 
cooling water services, the use of neo- 
prene should be based on known expe- 
riences or preceded by tests in actual 
service. 

Comparative costs of neoprene and 
other lining materials used are given 
in Table 7. 


TABLE 7. Comparative costs* of linings 
for coolers and condensers. 








Cost per 
square foot 
Gunite (% in. thick and reinforced). $ 2.00 
Sprayed-on neoprene (0.040 in. thick $ 3.75 
Sheet lead (12-%% in. thick). . $ 6.00 
Bonded lead (3% in. thick). . . $14.00 
Mone’ (% in. thick) $20.00 
Type 316 alloy steel (% in. thick) $22.00 
Cast brass, machined fit $25.00 
* Estimate based on steel channel, 30 in. diameter, 18 


in. deep, two pass. 





Materials for floating head covers 
have been somewhat more restricted 


to carbon steel or cast iron lined with 
neoprene or lead because of exposure 
to both shell and tube side media. 
Where metal temperature can exceed 
200 F, during normal operation (in- 
frequent) cast brass is used. 

Cathodic Protection. Water side cor- 
rosion of channels, heads and tube 
sheets, and other surfaces can be in- 
sidious, such as crevice corrosion at 
gasket surfaces. Steel is subjected to 
severe pitting whereas cast iron parts 
are highly susceptible to graphitization 
such as shown in Fig. 2. 

Cathodic protection is one method 
that is satisfactory to prevent these and 
other types of metal deterioration com- 
monly experienced. Currents for ca- 
thodic protection of exchanger sur- 
faces may be obtained by (1) externally 
supplied direct currents or (2) galvanic 
anodes. 


TABLE 8. Composition of materials. 
(Mentioned in Text) 
Admiralty (inhibited)... .. .71 Cu, 27.95 Zn, 1.0 Sn, 
0.05 Sb, As or P 
76 Cu, 21.93 Zn, 2 Al, 0.04 
As, 0.03 Pb 
88 Cu, 2 Zn, 10 Sn 
..89 Cu, 9.81 Ni, 0.19 Mn, 
0.8 Fe, 0.20 Zn 
..69.92 Cu, 30.16 Ni, 0.45 
Mn, 0.47 Fe 
95.85 Cu, 3.0 Si, 1.0 Ma, 
0.15 Fe 
30 Cu, 67 Ni, 1.4 Fe, 1.0 
Mn, 0.1 Si, 0.15 C 
60 Cu, 39.25 Zn, 0.75 Sn 
85 Cu, 15 Zn 
18 Cr, 8 Ni, Bal. Fe 





Aluminum Brass..... 


Composition G bronze. ... 
Cuprionickel—90/10..... 


Cupronickel—70/30. 
Everdur 


Monel 


Naval brass 
Red brass ee 
Type 304 alloy steel... 


The system utilizing an external 
source of current consists of carbon 
anodes (insulated from the channel) 
insulated leads, and a direct current 
generator or transformer and rectifier. 
Advantage of this system is the positive 
protection that is afforded to all tube 
ends, tube sheets, and adjacent equip- 
ment parts. 

Disadvantages are its high cost, the 
intricate installation, the near impos- 
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sibility of protecting both tube sheets 
in tube bundles with floating ends, and 
the possibility of sparking in fire-haz- 
ardous areas. Maintenance costs also 
are high. Development work on this 
type system continues, however, in an 
endeavor to overcome some of the dis- 
advantages. 

The use of galvanic action between 
the more noble (cathodic) metal to be 
protected and a dissimilar (less noble) 
metal that is sacrificial (anodic) has 
proved to be more practical although 
lacking the control and advantage of 
the method previously discussed. 

In the case of exchangers handling 
a corrosive and electrolytic medium 
such as water, the latter method is 
usually the less expensive and more 
readily installed of the two. This in- 
volves the installation of sacrificial 
anodes that undergo destructive cor- 
rosion and which, for this reason, must 
be of relatively inexpensive material. 

Magnesium has been used extensive- 
ly as anode material because of its abil- 
ity to maintain high current output 
during its entire life as an anode, its 
non-fouling properties, and also be- 
cause it is relatively inexpensive. Mild 
steel and high purity zinc anodes are 
also performing satisfactorily and eco- 
nomically where applicable, and in 
those cases where longer life at less 
current output offers adequate protec- 
tion, at less cost. The installation of 
either magnesium or zinc anodes is 
similar in design and shown in Figs. 
5 and 6. 

Numerous refineries continually re- 
port excellent results with anode in- 
stallations of this type. In these cases 
uniform wastage of each anode is evi- 
dent as well as a thin but yet protec- 
tive film on the exposed surface of the 
equipment. Such successes are more 
readily obtained in refineries using 
fresh water. ‘ 

Where salt water is used, magnesium 
anode wastage is too rapid and uneven 
for either adequate protection or long 
anode life. The successful use of mag- 
nesium anodes for a three year period 
in fresh water service at one refinery 
resulted in: 


a. Greatly reduced repairs to gasket 
surfaces, 

b. No increase in depth or existing 
pits, 

c. Considerably lessened tube sheet 
corrosion, 

d. Economical and attractive protec- 
tion from the standpoint of low 
cost, and 

e. Specifying and equipping all new 
exchangers in cooling water with 
magnesium anodes before being 
placed in service. 

After many years of experimental 

work in the galvanic protection of non- 
ferrous tubes and tube sheets, the 
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FIG. 11. Vena contracta in tube installed in tube sheet. 


Aruba Refinery (Lago Oil and Trans- 
port Company, Ltd.) has developed 
the full-face steel sacrificial anode. 
This refinery, like some others, uses 
lead linings in channels and floating 
tube sheet covers. A steel anodes full 
potential, therefore, can be directed to 
protecting the tube sheets, tube ends 
and gasket surfaces. 

Considerable experience with these 
anodes has shown them to afford a 
high degree of protection, be effective 
for the duration of a run, and provide 
a more tenacious and impervious pro- 
tective film on the non-ferrous surfaces 
than previously used magnesium or 
zinc anodes. Also they are economical 
and easy to install and replace. It is 
believed that this anode may prove to 
be a significant contribution to reduc- 
ing corrosion of equipment in salt 
cooling water service. 

It is to be cautioned that anodes can 
be destroyed rapidly if acid cleaning of 
the exchangers is practiced. This clean- 
ing method, therefore, should be 
avoided or the cleaning performed only 
after the anodes have been removed. 

Design Changes. Frequently during 
shutdown periods the corrosion expe- 
rienced suggests design changes rather 
than continued material replacement. 
Often, too, these design changes are 
relatively inexpensive to accomplish 
and result in considerable savings dur- 
ing future maintenance periods. There 
follows a brief discussion of several 
such changes that can assist in over- 
coming corrosion difficulties. 

1. Temperature Control. The water 
outlet temperature is of such signifi- 
cance in the mitigation of corrosion 
that all possible inducements for its 
control are promoted. On existing 
equipment a temperature indicator can 
readily be installed during a shutdown 
if not provided for during design. A 
clearly visible temperature, such as ob- 
tained by the indicator shown in Fig. 
10, facilitates water control. 

2. Increased cross-over area. Tube 





THE PETROLEUM ENGINEER, January, 1955 






end erosion-corrosion, of serious pro- 
portions in numerous refineries, is at- 
tributed to a large extent to inadequate 
cross-over area in the floating tube 
sheet cover between adjacent passes. 
This construction causes turbulence 
and sharp direction changes in water 
flow neither of which is conducive to 
satisfactory tube or tube sheet life. 

A flow, characteristic of “vena con- 
tracta” such as illustrated in Fig. 11, 
can be formed that sets up highly de- 
structive corrosion and erosion actions. 
Rapid failure of tubes occurs in this 
area. It is generally confirmed that lib- 
eral design of exchangers in cooling 
water service would decrease mainte- 
nance costs during their life by an 
amount considerably greater than the 
initial incremental cost. The cross-over 
area is designed for streamlined flow. 
To obtain this desired area in existing, 
older units, where corrosion distress is 
in evidence, two methods are used. 

a. The head is replaced with a 
larger one having the minimum 
cross-Over area required, or 

b. A spool insert, of sufficient depth 
to increase the area to that de- 
sired, is locally fabricated and in- 
stalled between the tube sheet 
and existing floating head. 

Which of these procedures is used 
(on the floating end) depends upon the 
amount of space available in order that 
free movement of the bundle during 
service is not restricted. Exchanger al- 
terations of this nature have definitely 
proved of value in reducing tube-end 
deterioration. 

Other Methods: 

1. Tube End Inserts. As previously 
discussed, high velocity and turbulence 
frequently cause deterioration of tube 
ends by erosion and impingement while 
the remainder of the tube is only mildly 
affected. Even though the cause is not 
eliminated, the service life of the tubes 
can be extended considerably by the 
installation of tube-end protectors (in- 
serts). 
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Satisfactory results are being ob- 
tained with inserts of metal, neoprene, 
plastics, and natural rubber. Metallic 
inserts with fiber sleeves have not been 
entirely satisfactory. Inserts of nylon 
are being tested and appear to have 
considerable promise. 

Inserts about three and one-half 
inches long appear to be optimum. 
Greater lengths are difficult to install 
and seldom necessary. Although the 
life of tubes has been doubled in some 
instances with the use of inserts, they 
should be considered as a patch-up ma- 
terial for repairing or preventing the re- 
sults of an undesirable condition. 
Changing conditions to prevent the 
tube-end erosion will be more econom- 
ical in certain cases than indiscriminate 
installation of inserts. 

It is a general refinery consensus that 
tube end inserts are not necessary in 
well designed equipment in which tur- 
bulence and excessively high velocity 
of the coolant are absent. Their use 
should be restricted to existing equip- 
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ment where conditions show that the 
service life of the tubes can be im- 
proved. 


2. Storage and Protection of Bun- 
dles. All refineries carry large inven- 
tories of tubes and other materials for 
ready replacement during turnarounds. 

In many instances, complete spare 
bundles for critical exchangers are held 
in standby so that speedy replacements 
can be made and shutdown time pro- 
portionately reduced. For safety and 
efficiency, bundles should be protected 
in storage because serious deteriora- 
tion can occur during this period mak- 
ing them unfit for service when needed. 
Aside from providing dry and covered 
storage, bundles are frequently pro- 
tected further by protective coatings. 
There follows mention of several 
which, applied by brush, spray or dip, 
have been satisfactorily used. 

a. Bundles are dipped in a vat con- 
taining micro-crystalline wax at 225- 
250 F for about 45 min. This treatment 
is repeated about once a year. Since the 
wax coating is only about 1 mil thick 
(or about 1 gal for 1600 sq ft of sur- 
face) it is not durable for outdoor stor- 
age in a marine atmosphere. This wax 
does not have to be removed prior to 
placing the bundle in service. The film 
of wax has shown no noticeable affect 
on heat transfer in water service nor 
contamination of hydrocarbons. 

b. A heavy petrolatum dip at 185 F 
is also used satisfactorily. Removal of 
this film by naphtha solvent, however, 
is desirable before placing the bundle 
in service. Protection for about one 
year or more outdoors can be expected. 

c. A clear varnish rust preventive 
gives a hard-drying film that enables 
easier handling. This type film would 
not be expected to last for more than 
about six months, however. It is re- 
moved by an alkali such as caustic or 
trisodium phosphate. 


Economic Incentive 


The annual corrosion losses in the 
petroleum industry are enormous. Pre- 
liminary estimates by the API Sub- 
committee on Corrosion indicate the 
Petroleum Industry’s corrosion bill to 
be about $280,000,000 annually in 
this country. Similarly, Jersey Stand- 
ard’s annual losses have been roughly 
estimated at about $90,000,000 world- 
wide and $33,000,000 domestic. 
Astounding as it may sound, a large 
refinery (200,000 bbl per day) can suf- 
fer corrosion losses to the extent of $7 
and $8,000,000 a year. It is no wonder 
then that a tremendous incentive ex- 
ists to do something about this costly 
wastage of materials. 

A large share of these losses can be 
attributed directly to exchanger cor- 
rosion. Why? Firstly, there are many 
exchangers in a modern refinery. Sec- 


ondly, an exchanger is a complex, 
therefore, costly piece of equipment, 
Thirdly, many exchangers are exposed 
to one of the most corrosive environ- 
ments in a refinery—water. Fourthly, 
tubes, tube sheets, and floating tube 
sheet covers can be corroded from both 
sides. Therefore, repairs due to corro- 
sion are great and can incur consider- 
able expense. 

Past reports indicate that annual re- 
finery heat exchanger maintenance 
costs have been as high as $400,000. 
It is conservatively established that 
upwards of 50 per cent of this cost will 
be eliminated by the currently used 
corrosion preventive procedures dis- 
cussed herein. 


Conclusions 


It is concluded by this study that the 
magnitude of corrosion is being ma- 
terially reduced by the extensive use of 
existing methods and materials. Con- 
tinued progress necessitates the utmost 
and hearty cooperation of manufac- 
turer and user alike, however. Their 
joint endeavor should be directed to- 
wards exchanger designs that are highly 
efficient and functional yet not creative 
of conditions conducive to corrosion. 

It can be concluded also that devel- 
opment of new materials and methods 
to resist attack by cooling water should 
continue. Also, a more widespread 
understanding of the fundamentals of 
corrosion phenomena together with 
more individual and accurate diagnosis 
of problems should be stimulated to 
the greatest extent possible. 
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May 1953. 
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refinery) by Arch Foster, Petroleum 
Processing, December 1952. Also Petroleum 
Processing of January, 1951. (Esso Standard 
Oil Company, Bayway refinery). 

6. “Reeord of Discussions,” Sea Horse Insti- 
tute Informal Conference, Wrightsville, 
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DIGEST of NEWS and COMMENT 





Nk * 





Biggest Gas Deal 

What may be the biggest gas deal in 
history was completed in Tulsa, Okla- 
homa, in mid-December, resulting in 
assurances of adequate gas supplies not 
only for the Pacific Northwest country, 
but also the nine states west of the 
Rocky Mountain range. The’ move also 
cleared the way for construction of 
nearly 3000 miles of gas line in the 
coming months. 

Participants in the deal are Pacific 
Northwest Pipe Line Corporation, 
Westcoast Transmission Company, 
Ltd., and El Paso Natural Gas Com- 
pany. The agreement will provide for 
bringing Canadian gas to the Pacific 
Northwest, insure adequate supplies for 
California, and formation of a grid of 
gas line to most major consuming 
areas. 

Total cost of the project will be near 
$400,000,000. Included are the 1466- 
mile Pacific Northwest Pipe Line from 
the San Juan Basin to Bellingham, 
Washington; West Coast Transmis- 
sion’s 650-mile line from the Peace 
River Basin to the U.S. Border, and a 
370-mile line from Mountain Home 
Idaho to Reno, Nevada, planned by El 
Paso Natural, which will later carry 
gas to California gas companies for 
delivery at the Nevada-California 
border. 

Colorado Interstate Gas Company 
will also proceed with a 365-mile line 
to carry gas from a Pacific Northwest 
line connection to markets in Colorado. 


x k * 


Court Stay Asked 


The third U.S. circuit court of ap- 
peals in Philadelphia has been asked 
by Panhandle Eastern Pipe Line Com- 
pany to stay an FPC authorization 
given American Louisiana Pipe Line 
Company to build a $130,000,000 
Louisiana to Michigan natural gas pipe 
line. The petition was directed against 
American Natural Gas Company, hold- 
ing company of American Louisiana. 


x k * 


$17 Million Program 

Texas Gas Transmission Corpora- 
tion has asked FPC approval for a 
$17,500,000 expansion program that 
would increase capacity 102,000,000 
cu ft per day, add 190 miles of loop 
line—half of it 20 and 26-in., and add 
22,600-hp to 7 of the present 21 sta- 
tions, plus a new 4500-hp station at 
Riverton, Louisiana. 


Oil... Gas... Products Pipelining 


More 36-In. Pipe 


Transcontinental Gas Pipe Line Cor- 
poration, first gas transmission com- 
pany to lay 36-in. pipe, plans to add 
more of the “super-inch” line on a 
greater scale in 1955. The company’s 
initial big pipe was laid this summer 
in Mississippi and Alabama (see page 
D-51, Petroleum Engineer, October, 
1954). The firm has asked the FPC 
to approve an $80,000,000 program 
that would start next year, for which 
the bulk expenditure would be for 36- 
in. loops, plus some 30 and 24-in. loop 
lines. 

xk k * 


Trans-Canada Extension 

The Alberta conservation board has 
granted an extension of financing and 
construction deadlines to Trans-Can- 
ada Pipe Lines, Ltd., for its natural 
gas line from Alberta eastward. Trans- 
Canada was given from a delay from 
June 1 to June 30 to begin construc- 
tion on the 2200-mile line. The board 
also extended from December 31 to 
April 30 the date for showing pur- 
chase and sales contracts. The exten- 
sions were sought as result of a delay 
in negotiations with the feeder com- 
pany organized by the province. 


x *k * 


News Nuggets: 

The combined system of the Port- 
land and Montreal Pipe Line Com- 
panies has completed an expansion 
program that boosts capacity from 
158,000 to 190,000 bbl per day. Four 
new pumping stations have been added 
on the 18-in. line for a total of eight. 
A parallel 12-in. will continue to op- 
erate with four stations. 
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Shell Pipe Line has completed and 
placed into operation a 35-mile, | 2-in 
in Montana between tank car loading 
facilities and the Pine and Cabin Creek 
fields. Crude is carried by railroad to 
Frannie, Wyoming, where it is deliv- 
ered to the Platte Pipe Line for ship- 
ment to the Shell refinery at’ Wood 
River, Illinois. 

Overland Pipeline Corporation, a 
South African firm, has asked South 
African government for permission to 
build 350-mile, $8,500,000 products 
pipe line. The line, which would com- 
pete with the government-owned rail- 
road, is expected to have a rough time 
in getting authorization. 

ICC reports for the third quarte: 
showed a decline in movement of 
crude and petroleum products by pipe 
line. Traffic volume was down some 
21,000,000 bbl and revenues down 
some $470,000, compared with second 
quarter figures. Compared to 1953, 
revenues were up $490,000 but traffic 
volume was down some 21,500,000 bbl. 

Operation of a 230-mile microwave 
system, including one hop of 80-miles, 
has been begun by Colorado Interstate 
Gas Company. The system connects 
company headquarters with stations 
and fields in Oklahoma and Kansas. 
Channels are provided for both voice 
communication and remote control 
circuits. 

Platte Pipe Line Company has ap- 
plied to the Wyoming Public Service 
Commission for a permit to build an 8 
mile, 6-in. crude line connecting Gebo 


field to a point near Chatham, 
Wyoming. 
Transcontinental Gas Pipe Line 


Corporation has completed a $169, 
446,000 refinancing operation involv 
ing the entire first mortgage debt of 
the firm. The transaction gives the 
company $85,000,000 of new financ- 
ing, including repayment of 1954 bank 
borrowings. 

Cheyenne Valley Pipe Line Com- 
pany has withdrawn its application to 
the Wyoming Public Service Commis- 
sion for a permit to build a 118-mile, 
10-in. line. The promoters of the line 
have reportedly decided to direct thei: 
activities towards a natural gasoline 
plant in the Weston and Niobrara 
counties area. 

Standard Oil Company of Texas has 
been granted an ODM rapid tax write 
off of 25 per cent of $3,643,500 con- 


' struction cost on its 250-mile El Paso 


Albuquerque products pipe line and 40 
per cent of $506,500 for storage. 
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George L. Chapman, Wolverine attendant at Hammond, Indiana, transmits 
pipeline operations data to New York over a Bell System teletypewriter circuit 


“Bell System furnishes us 
dependable communications 
at a price we can’t equal” 


-says Cyrus S. Gentry, President of the Wolverine Pipe Line Co. 


Flexible, low-cost communications is what Wolverine 
Pipe Line Company is getting by renting private 
line teletypewriter service from the Bell System. 
From Hammond, Indiana, products are started 
along the 295 miles of 16-inch pipe line to Detroit 
and Toledo. By using a Bell System teletypewriter 
circuit the operator starts or stops the big high- 
pressure pump at Vicksburg, 125 miles away. 
Hundreds of miles east in New York, a dispatcher 
keeps round-the-clock watch over the Wolverine 


VICKSBURG 


Pipe Line’s seven stations. He gets reports and 

sends orders over Bell System teletypewriters. 
“The expense of a privately owned system would 

be far in excess of a rented circuit,” says a Wolver- 


ine official. 


To find out how your communications effi- 
ciency could be improved, and costs lowered by 
using Bell System service, ask your Bell Tele- 
phone representative. 


BELL TELEPHONE SYSTEM 


DETROIT 











HAMMOND 
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To obtain more information on products advertised see page E-33 


TOLEDO 
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PIPE LINE DEVELOPMENTS 





xk * 








Roundup of Current Planned and Proposed Construction 

















PIPE PIPE 
NAME OF COMPANY MILES = SIZE LOCATION NAME OF COMPANY MILES = SIZE LOCATION 
CRUDE LINES Coast Counties Gas Electric 40 3-4-8 Coast and Valley Region, Calli 
ees , Company fornia 
Ar-Mex Pipeline Co. 790 12-14 —— to Cool- Colorado Interstate Gas Company 365 22 Green River, Wyoming to 
: ; : wild : Denver, Colorado 
Kaybee Pipe Line Company 46 10 GriMth, iemonn, te Now Bef- Colorado Interstate Gas Company 110 6-8 Julesburg area to Denver, 
falo, Michigan Cateende 
Michi, Inc. a ed eS aan en ates Colorado-Western Pipe Line Co. 328 16-18 a oe to Pueblo and 
IEW Pipe Line Co. 127 8-10 — te Casper, Colorado-Western Pipe Line Co. 454 — Cortez to Denver System 
Fy ‘ 
Orchard Pipe Line 45 8 Orchard to Merino, Colorado Colorado-Western Pipe Line Co. 250 — Lateral lines 
Peace River Oil Pipe Line Co., Ltd. 200 12-16 Peace River area to Edson sta- a and Allegheny 31 12 — om. — to 
tion on TransMountain near nasal eyser, West Virginia 
Edmonton, Alta El Paso Natural Gas Co. 370 — Mountain Home, Idaho, to 
Powder River Pipe Line Company 436 10-16 Williston Basin to Laurel ond Reno, Nevada 
Billings, Montana Fort Worth Basin Gas Company os — Brown and Comanche counties, 
Proven Oil & Refining Company 32 8 Connection with West Coast Texas 
Pipe Line to Florence, Ariz. Kansas Pipe Line Company 125 16-20 Barber County fields to 
Roosevelt Oil & Refining Corp. 22 4.6 St. Helen to Norwick, Michigan ‘Wichita, Kenses 
. i ‘ Kansas-Nebraska Natural 206 6-12 Additions to Nebraska system 
Standard Pipe Line Co. 350 16 Glendive, Montana, to Guern- Gas Company 
sey, Wyoming Manufacturers Gas, Light & Heat 40 — Allegheny, Washington, and 
Standard Pipe Line Co. 330 16 Wink, Texas, to Albuquerque, Beaver counties, Pa. 
New Mexico Manufacturers Gas, Light & Heat 213 3 to 26 Various points on system in 
Sinclair Pipe Line Company 31 12-16 Monee to Lemont, IIlinois Pa., W. Va., and Ohio 
Trans Mountain Oil Pipe Line Corp. 27 20 Laurel Junction to Mt. Vernon, | Manufacturers Gas, Light & Heat 72 16-20 Doddridge, Wetzel and Mar 
Washington shall counteis, West Va. 
Union Oil Company 65 12 Santa Clara Field to Wiiming- ——_ Consolidated Gas 25 12 Sparata to Muskegon, Michi 
ton Refinery Mi mee in Pipe Li 2 424 1 os 4 . in Illi 
West Coast Pipe Line Company 960 20-22 Wink, Texas, to Norwalk, Cali- Coldumy eee Re ee 52 ‘ ee See se Sen 
aut 
sania Mississippi River Fuel Corporation 190 10-18 Laterals in Woodlawn and 
Waskom gas fields, Texas 
PRODUCTS LINES Morganfield Natural Gas 31 4-6 Through Sturgis, Providence, 
American Pipe Line Company 1910 8to 26 Beaumont, Texas, to Newark, Clay, Diamond, Wheatcroft 
New Jersey, with laterals N _ ul - - ee ae 
. . . . . t 
California-Oregon Pipe Line System 103 6 Crescent City, Califerta, to ee ipe Line Co 280 — to ise County 
Medford, 
" : an Se Natural Gas Producer, Inc. 100 12 Yenter pool to Denver, Colo 
Cherokee Pipe Line Company 8 8 Near Wichita, Kansas rado 
H. W. Bass & Sons, Incorporated 152 4-6 Duval and: Live Oak Counties, Natural Gas Producer, Inc. 61 4-10 Northeast Colorado lines 
Texas, to Corpus Christi, | New River Gas 50 — Sumners to Monroe counties 
( : Texas West Virginia 
Bell Oil and Gas Company 140 6-8 Ardmore to Cushing, Oklahoma North Dakota Natural Gas 475 6-12 Statewide system in North 
El Paso Natural Gas Co. (LPG Line) 119 3-6 Bloomington to Gallup, New Company Dakota 
Mexico Northern Indiana Fuel & Light 35 8 Edgerton to Alburn, Indiana 
Great Lakes Pipe Line Co. 162 10 Eldorado, Kansas, to Kansas Northern Natural Gas Company 330 2-12 System in South Dakota 
City, Missouri Northern Natural Gas Company 310 24 Lines in North Dakota 
Goliad Corporation (LPG Line) 117 4-6 Kittie Plant to Corpus Christi, Northern Natural Gas Co. 400 24 Canadian border to Minne 
Texas apolis-St. Paul 
Inland Corporation 22 6 Springfield to Dayton, Ohio Northwest Utilities Ltd. 42 — Bonnie Glen to Edmonton, Al 
Inland Corporation 37.5 10 Toledo to Fostoria, Ohio iii ial senile si berta, ee ne 
Inland Corporation 51 8 Lima to Fostoria, Ohio cic Northwest Pipeline Corp. 6 co Re sare seit © Belling 
International Pipe Line Inc. 132 8 Wrenshall to Minneapolis, Pacific Northwest Pipeline Corp. 380 Laterals and spurs off main line 
Minnesota to Pocatello, Idaho, to Ya 
Malco Pipeline, Inc. 91 6 Prewitt to Albuquerque, New kima, Washington 
Mexico Pine Tree Natural Gas Co. 204 — Boston fo Bangor, Maine 
Mayflower Pipe Line Company _ — New Jersey refineries to New Rockland Light & Power Company 22 8 Orangetown to Tompkins 
England points Cover, New York 
Moore-Stoner Company 200 6 Glendive, Montana, to Minot, Sh doah Gas Company 39 3-4-8 Middleton, Virginia, to Mar 
North Dakota tinsburg; West Va. 
Phillips Petroleum Company 54 6 Goldsmith to Borger, Texas —_ Georgia Natural Gas 368 2-12 Phoenix, Alabama, to Talla 
anne ompany hassee, Florida 
Phillips Petroleum Company 52 10 Shell's Brookshire system to | Tennessee Gas Transmission 243 24 Hebron, Pennsylvania to 
, ; Sweeny, Texas Greenwich, Connecticut 
Shamrock Oil & Gas Corporation 55 6 McKee to Amarillo, Texas Texas Eastern Transmission Corp. 328 24 Beaumont to Kosciusko, Missis 
Sunflower Pipe Line Company 265 3-6 Kearny, Grant and Haskell sippi 
counties to Wichita, Kansas Texas Gas Transmission 48 26 Loops on Memphis-Slaughter 
Winnipeg & Central Gas Co. 450 4or6 Tioga, N. D., to Winnipeg Corporation . line 
(LPG Line) Transcontinental Gas Pipe Line Co. 421 30-36 Loops on Texas-New York 
main line 
GAS LINES Trans-Canada Pipe Lines, Ltd. 2247 14-36 — area to Toronto, Mon 
Alberta Gas Trunkline 315 18-36 Gas Gathering System in Union Gas Company of Ganada 180 — Dawn Storage field to Hamil 
Ree — a me wae Alberta fields v ton 
erican-Lovisiana Pipe Line 1 0 Lowry, Louisiana, to Detroit, j t y 
Company Michigan United Natural Gas Corhpany 50 12 yoy has a a Count 
Anadarko Basin Pipeline Co. 525 24 Wise County, Texas, to Mem- | Utah Natural Gas Company 40 16 Orem to Salt Lake City, Utah 
— phis, Tennessee Virginia Natural Gas Company 153 Buckingham to Richmond and 
Aikenses-Lovisiana Gas 136 8 to 24 Loops on System Portsmouth, Va. 
ompany Warren Petroleum 54 4-30 Lea County, New Mexico 
pga Hudson Gas and 48 12 TGT line to Kingston, N. Y. Westcoast Transmission Co., Ltd. 650 24 Peace River area, Alberta, to 
’ ectric Co. U. $.-Canadian border 
City of Fayette, Alabama 20 5 Fayette, Alabama, to Southern Wyoming Gas Products Corp. — — Gas gathering system in Wes 





Natural's system 








ton County, Wyoming 
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Firing line, western Nebraska. In rolling country, welding equipment on trucks or track-mounted gave needed mobility, speeded up job. 


P 615.05 


Service Pipe Line’s new 625-mile Wyoming-Missouri crude carrier... 


Pipe Line in a Hurry 


| EXCLUSIVE | ... Better than 10 miles built per day average 


DEAN HALE* 


Sideboom tractor, bogged down in eastern Kansas sinkhole, fights to free itself. Weather 


Here’s A RECIPE FOR SETTING REC- 
was generally good during construction. 


ORDS IN PIPE LINE CONSTRUCTION: 
Take eight spreads of construction per- 
sonnel, add an able group of company 
personnel, and mix well with large 
doses of determination, cooperation, 
and competitive spirit. 

Service Pipe Line tried the mixture 
on the construction of its new 625-mile 
Wyoming to Missouri pipe line and 
ended up with another remarkable feat 
for the annals of the pipe line industry 
—a world’s record for laying large- 
diameter pipe. 

Climax of the undertaking came 
November 15 when the final weld was 
made, and lowering-in completed— 
just 61 days after the first right-of-way 
clearance was started. 

Rapid completion of the new car- 
rier meant much more than just a 
speed record in pipe-laying, however. 
The severe winters of the Rocky Moun- 
tains and western Kansas areas would 
have made pipe-laying slow and 
difficult. The fast pace also saved 
money for both the contractors and 
Service Pipe Line. 

Many factors contributed to the 
rapid construction pace. Biggest of 


*Editor, Oil...Gas... Products Pipelining. 
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these was the wholehearted coopera- 
tion in every phase between the com- 
pany and contractor organizations. An 
atmosphere of friendly rivalry among 
the personnel, prompted by a desire 
to finish “first” sprang up everywhere. 
Pipe stringers, suppliers of materials, 
landowners, citizens of communities 
along the route, and even the weather, 
joined forces to make the venture 
highly successful. 


Planning Made Record Possible 

In building the 625-miles of 20, 22, 
and 24-in. line in 61 days, for a record 
average of better than 10 miles per day, 
construction forces beat the time re- 
quired to lay comparable sections of 
the war-speeded Big Inch and Little 
Inch and other post-war large-diameter 
line projects. 

To do the job in a hurry, work was 
split into eight sections, with each of 
the two contractors furnishing four 
spreads. In sizing each section, factors 
such as terrain, soil conditions, possible 
weather conditions, etc., were taken 
into consideration. As construction 
progressed, the preliminary planning 
proved reasonably accurate despite the 
innumerable little delaying problems 
that arose. The weather generally was 
very cooperative, although some inter- 
mittent shutdowns were caused by high 
winds and rainy weather on various 
sections. 

Early plans—considered at best 
“quite optimistic’—called for a target 
date of December 1 for completion of 
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Map shows route of Service Pipe Line’s new Wyoming-Missouri line 


(bold line). Location of spreads, pipe size and mileage shown in color. 


Arrows indicate direction spreads worked. Broken line shows location 
of 12 to 16-in. system that new line replaces. Other lines are connect- 


ing lines operated by Service. 
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the line and operating date of Decem- 
ber 15. The final weld was made on 
November 15. However, filling of the 
line started on completed sections on 
November 9 and complete fill was 
accomplished on December 21. Origi- 
nal plans had called for filling opera- 
tions to start December 10. 
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New Line Has Big Potential 

SERVICE’S NEW WYOMING-MISSOURI 
line consists of 130 miles of 20-in. pipe 
between Ft. Laramie and Sterling, 244 
miles of 22-in. pipe between Sterling 
and Laton station, and 251 miles of 24- 
in. pipe between Laton and Freeman, 
Missouri, a junction point on Service's 





THE TIMETABLE: 


September 16: 
September 19: 
November 9: 
November 15: 


96 Days — Decision to Final Weld 


Decision made to build line; pipe orders placed. 


August 12: 

August 18: First option of right-of-way secured. 
August 19: Bid requests sent to contractors. 
August 20: First pipe shipped from mills. 
August 24: First survey party put in field. 
August 25: Construction contracts awarded. 
August 26: First pipe unloaded for job. 
August 30: 


First equipment unloaded by contractor. 
Right-of-way clearing started. 

First pipe lowered-in. 

First line-fill started. 

Final weld made. 








SPREAD TIMETABLE: 


Pipe 
Spread Miles Size 
1-East 75 24-in. 
1-West 75 24-in. 
2-East 100 24-in. 
2-West 82 22-in. 
3-East 85 22-in. 
3-West 80 22-in. 
4-East 72 20-in. 
4-West 59 20-in. 





R/W Clearing Welding Total 

Started Completed Days 
Sept. 16 Nov. 15 61 
Sept. 16 Nov. 7 53 
Sept. 16 Oct. 30 45 
Sept. 17 Oct. 31 45 
Sept. 18 Nov. 14 58 
Sept. 18 Nov. 14 58 
Sept. 18 Nov. 5 49 
Sept. 18 Oct. 27 40 































































Wagon drills at work in eastern Kansas. 


system from Texas and Oklahoma to 
Whiting, Indiana. 

As have most postwar crude lines, 
Wyoming-Missouri was designed to 
give Service a more economical and 
more efficient operation. It replaces a 
90,000 bbl per day, 12 and 16-in. sys- 

‘ tem built in 1923 that follows the 
Platte River from Ft. Laramie through 
most of Nebraska and cuts across 
Northeast Kansas. The old system has 
10 stations between Ft. Laramie and 
Freeman that are being shut down. 

The new line will give Service in- 
creased capacity out of the Rocky 
Mountain area and it adds another im- 


near end of job on this section. 





Pipe gang in Wyoming. Early snow had fallen at time of photo, 


portant territory—the Denver-Jules- 
burg basin in Colorado and western 
Nebraska—to the areas served by the 
company. 


No Time Wasted 

THE DECISION TO BUILD THE LINE 
came on August 12, and orders for pipe 
were placed on that day. The first right- 
of-way option was taken on August 18, 
six days after the decision to build the 
line was made. The first pipe was ship- 
ped from the mill August 20. Unload- 
ing sites had been selected by that time. 
The first survey crew was in the field 
August 24, and contracts for construc- 
tion of the line were awarded 
August 25. 

Service divided the project into two 
parts, with one contractor on each 
part. Company headquarters for the 
western section were at Sterling, Colo- 
rado, and the eastern section at Abi- 
lene, Kansas. 

H. C. Jones, manager of the Service’s 
Nebraska division, was in charge of 
construction on the western section. 
H. G. Mariner, manager of the com- 
pany’s Missouri division, was in charge 
of construction on the eastern section. 

A friendly rivalry sprang up spon- 
taneously between the company super- 
visors of the east and west sections, be- 
tween the contractors on the two sec- 
tions, and between the spreads within 
each section. Spreads were paired off 
against each other within the two sec- 
tions and were given so many miles to 
cover. They started at opposite ends of 
their allotted sections and laid pipe 
toward a mid-point. If one spread 
reached the mid-point first, it continued 
on until it met the other spread. 

This rivalry spurred the eight spreads 
into welding 108.6 miles of pipe during 
the week of October 14 through the 
21st, an average of 15.5 miles per day. 
The record day in this period was 17.4 
miles. During the same week one 


spread welded 3.64 miles (19,200 ft of 





24-in. in one day and 23 miles for the 
entire week. 

Daily progress reports on all jobs 
were consolidated in the field offices 
and phoned into Service’s headquarters 
at Tulsa each morning where they were 
recorded and transcribed by stenog. 
raphers. Progress was plotted on charts 
in Tulsa. In some instances where a 
spread had been delayed because of 
bad weather or other adverse condi- 
tions, men and equipment were sent to 
its assistance from another spread that 
had completed its work. 

Designed for an initial capacity of 
178,000 bbl per day into Freeman, the 
new line will be able to handle over 
200,000 bbl daily with additional pump 
stations. 

INITIALLY, THE FT. LARAMIE STa- 
TION will provide the “push” for 65,- 
000 bbl of crude out of the Rocky 
Mountain area and another 30,000 bbl 
will be injected at Laton Station. Be- 
tween Ft. Laramie and Laton, the ele- 
vation drop is 2174 ft, spread fairly 
evenly over most of the 375 miles be- 
tween those two points. Out of Ft. 
Laramie, the line elevation rises over 
1100 ft as it climbs to the Goshen Hole 
country, then drops 1400 to Sterling, 
and another 1900 ft into Laton. East of 
Laton, the drop is gradual into 
Freeman. 

Pumping equipment at the present 
Fi. Laramie station is being utilized 
for the new line. At Laton, the present 
station will serve as an injection station 
for the 30,000 bbl of crude received 
from western Kansas lines of the com- 
pany. 

Provision has been made for a 
booster station at Sterling and provision 
has been made at Laton to convert that 
point to a full time booster station, 
when needed. At Laton, some mani- 
fold piping was installed during con- 
struction to tie-in the present station 
for its injection operation. 

Working tankage at Laton, now 


Clamshell cleans out cave-ins in sand hill country. Unit also used 
to put pad in trench at 30-ft intervals to receive pipe. 
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under construction, includes two 112,- 
000 bbl tanks. Five others are planned: 
Two 132,000 bbl tanks at Ft. Laramie, 
one 132,000 bbl tank at Sterling, and 
two 176,000 bbl tanks at Freeman. 

All are to be equipped with double- 
deck floating roofs. Each will have two 
25-hp tank mixers, gaging equipment 
will be automatic, float-type with 
ground reading sight gage and remote 
transmission. 

To protect the tank interiors, an im- 
proved coal tar product will be applied 
to the bottom, the lower two feet of 
the tank shells and rim plates of the 
floating roofs. Additionally, the tanks 
at Laton will also be protected by gal- 
vanic anodes installed inside the tanks. 

Injection at Laton will be made at 
a time when the crude batch passing 
by the station is of the same grade as 
that being injected. A gravitometer is 
used to determine when to cut into 
the line for injecting. 

The entire line was air tested for 
possible leaks or failures. 


How It Was Built 

NORMAL PROCEDURES WERE USED in 
building most of the‘line. For the ditch, 
a 40 by 46-in. cut was made for 20-in. 
pipe, 42 by 48 for 22-in. pipe, and 44 
by 50 for 24-in. pipe. In the sand hill 
country, slopers were used on the 
trenching machines to keep cave-ins 
of the ditch wall to a minimum. 

Pipe was given a normal cover of 
20 to 24 in. In some areas, where 
farmers normally terrace or chisel their 
land, an extra 12 to 24-in. was added to 
the cover. 

A 6-in. earth pad was put in the 
ditch by a small mobile clamshell unit 
at 30-ft intervals to receive the pipe. 

Pipe protection included cleaning, 
priming, coating with an asphalt base 
enamel, and a 15-lb felt wrap. Lower- 
ing-in was done right behind the coat- 
ing and wrapping operation. To cool 
the 20-in. pipe coating between Sterl- 
ing, Colorado, and Albin, Wyoming, 
a machine developed by C-R-C was 
used, which deposits approximately 
300 gal of water per minute on the 
surface of the pipe, and recirculates 
the water through an atmospheric type 
cooling tower. Remainder of line was 
cooled by means of a conventional 
spray ring with wetting agent in the 
water. 

Most of the rock encountered on the 
line was in the flinthills east of Abilene, 
Kansas, where a dozer tractor, equip- 
ped with a hydraulic ripper, was used 
in both rocky and hard ground to make 
easier going for the ditching machines. 
After ripping a section, the dozer blade 
was lowered and right-of-way smoothed 
so that the ditching machine could 
travel without further preparation of 
the right-of-way. 





In some locations, blasting was 
necessary as rock was extremely hard 
and ripper could not be used. On the 
west end, only about 1100 ft of rock 
was shot, most of it in stretches of 
about 100 ft. 

During the latter stages of construc- 
tion there was considerable cold weath- 
er. To get satisfactory welds, it was 
necessary to pre-heat the pipe ends of 
seamless pipe used on part of the job 
during this time. 

This was done by using a ring-type 
burner, using butane, propane or oxy- 
acetylene as fuel, and heating the pipe 
ends from the inside just prior to de- 
positing the root bead. All welds were 
completed before the root bead and hot 
pass bead had cooled. 

Inspection by X-ray of welds was 
made on a minimum 10 per cent of the 
welds using the spot check method. 

Gate valves were placed on the line 
at intervals of 30 to 50 miles, and at 
river crossings and other important 
points. All gates are through conduit 
type, 400 series. 

Pipe used on the line included 16.19 
miles of 20-in. weighing 65.71 Ib per ft 
with a .312-in. wall thickness; 113.57 
miles of .281-in. wall, 20-in. weighing 
5.23 lb per ft; 10.56 miles of .344-in. 
wall, 22-in. weighing 79.51 Ib per ft; 
106.64 miles of .312-in. wall, 22-in. 
weighing 72.38 lb per ft; 127.14 miles 
of .281-in. wall, 22-in. weighing 65.24 
per ft; 50.54 miles of .375-in. wall, 24- 
in. weighing 94.62 per ft,,30.19 miles 
of .344-in. wall, 24-in. weighing 86.85 
per ft, and 170.82 miles of .312-in. 
wall, 24-in. weighing 79.06 lb per ft. 

Approximately 100 miles of pipe 
used between Laton station and Abi- 
lene—was double jointed at the mill 
and furnished in 60-ft lengths, a move 
which speeded the handling, stringing 
and welding operations. 

Several of the highway, railroad, and 
ditch crossings posed some unusual 
problems. Near Sterling, one casing 
job ran 230 ft, and included going 
under a drainage ditch, U. S. highway 
138, the Union Pacific railroad, and 
an irrigation ditch, all through caving 
sand. The annular space between cas- 
ing and bore-hole was cemented with 
an oil-well cementing rig. 

Near Kimball, Nebraska, at a point 
where the transcontinental telephone 
cable crossed under an irrigation ditch, 
an overhead pipe span was used. Only 
a short distance away, a long casing 
was made for a highway and railroad 
crossing. 

In the irrigation country of north- 
eastern Colorado, nearly a dozen over- 
head spans were needed in crossing the 
maze of irrigation ditches that traverse 
the area’s farmland. 

In eastern Kansas, a rock head was 
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Boom! Blast cuts ditch in eastern Kansas. 


developed for the boring machine and 
used for several highway and railroad 
crossings -where rock and hard earth 
was encountered. On the extreme east- 
ern section, for some road crossings 
and railroad crossings, it was necessary 
to tunnel and blast. 

Seven of the eight major river cross- 
ings (which totaled 8500 ft) were laid 
in the conventional pull manner. All 
river pipe was coated with coal tar and 
glass wrap, encased in a concrete jacket 
for protection and to add additional 
weight. A different method, however, 
was used on the South Platte crossing 
near Sterling. A long crossing was 
needed here, as both the river and an 
adjacent irrigation ditch were crossed. 
After the trench was cut, jacketed pipe 
was laid out alongside the trench and 
skidded into the cut. Using sideboom 
tractors, the pipe was slid easily into 
the ditch. 

Pipe was laid by O. R. Burden Con- 
struction Corporation, Tulsa, Okla- 
homa, and H. B. Zachry Company, 
San Antonio, Texas, who maintained 
four spreads each. J. L. Cox and Son, 
Raytown, Missouri; Parkhill Trucking 
Company, Tulsa, Oklahoma, and John 
Bunning Transfer Company, Rock 
Springs, Wyoming, strung the pipe. 
Aero Exploration Company, Tulsa, 
Oklahoma, shot the aerial maps. Weld 
X-ray was handled by Elder and Mce- 
Nulty, Tulsa, and Richardson X-ray 
Service, Alhambra, California.* * * 
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One of three pipe coating yards where nearly all of the 200 miles of pipe used on the 








Many unusual right-of-way problems made 


Badger Pipe Line Difficult Construction Project 








Badger line was coated. 
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New control system features operation of 267-mile products carrier built through 


highly congested urban and industrial sections to serve greater Chicago area 


Bapcer Pipe LINE, which will be- 
gin initial operations this month, and 
full operation early this spring, has sev- 
eral unusual construction and opera- 
tion features: 

. It will operate only as a carrier 

of products and will have no 
terminaling (tankage) facilities of 
its own. 
The system will be the first pipe 
line in the country to use a con- 
trol system—adapted to pipe line 
operations—that has been suc- 
cessfully used by railroads for 
many years. 

. Its right-of-way and construction 
problems were unusual in that a 
large portion of the line passes 
through highly congested urban 
territory. 

The 267-mile system, consisting of 
200 miles of new construction, includ- 
ing 182 miles of 12-in. and 18 miles of 
10-in., plus 67 miles of 8-in. purchased 
and incorporated into the system, is in 
the final stages of completion. 

Constructed at a cost of approxi- 
mately $11,000,000, Badger was or- 


*Editor, Oil... Gas, 
lining. 


. . Products Pipe- 
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DEAN HALE* 


ganized as a stock company by four 
companies to build and operate a prod- 
ucts pipe line to serve an area surround- 
ing Chicago to the southwest and north- 
ward to Madison, Wisconsin. It will be 
the first products line built in Wis- 
consin. 

Cities Service Pipe Line Company, 
designed, is constructing, and will op- 
erate the line for the joint owners, who 
are Cities Service Oil Company (Dela- 
ware), 32 per cent ownership; Sinclair 
Pipe Line Company, 34 per cent own- 
ership; The Texas Company, 22 per 
cent ownership, and The Pure Oil 
Company, 12 per cent ownership. 

Operating headquarters and dis- 
patching offices of Badger Pipe Line 
will be located at Des Plaines, Illinois. 


Plenty of Problems 

Right-of-way and construction prob- 
lems of the Badger line have created a 
large demand for aspirin among the 
pipeliners involved. 

Much of the line’s route passes 
through highly congested urban terri- 
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tory in the states of Indiana, Illinois, 
and Wisconsin. This is highly industrial- 
ized area, which is serviced by thov- 
sands of underground pipe lines and 
cables, many of which have never been 
mapped. There are also thousands of 
highways, streets, plain roads, rail- 
roads, and other major and minor 
thorofares. 

For the best possible route, some 80 
miles of the line is laid through street, 
highway, and railroad right-of-way. To 
do this, it was necessary to get permits 
from all the cities, counties, and states 
involved. 

To prevent damage to the hidden, 
unknown, and unseen lines and cables 
buried over the Badger route, contrac- 
tors took to using pipe locators. One 
contractor used the locators in three 
separate operations, beginning with de- 
tectors during right-of-way clearing 
and ending with a detector just ahead 
of the ditcher. 

In addition to innumerable highway 
and railroad crossings, all of which 
were bored and cased, some up to 500 
ft, the line had 10 river crossings rang- 
ing from a channel width of 51 ft up 
to 513 ft, plus approaches.The entire 
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right-of-way in Indiana was well- 
pointed, being in the low area adjacent 
to Lake Michigan, including nearly 
six miles of quicksand in a marshy 
area, where pipe was pushed through in 
sections. 


River Crossings 

Of the 11 river crossings made on 
the 200-mile line, eight were placed in 
the river bed and three were made on 
existing bridges. Of the latter, one 174- 
ft crossing over the Chicago District 
Drainage Canal and one over the Sag 
Canal were made on the highway 83 
bridge, and the other, a 380-ft crossing 
of Little Calumet River, was made on 
the 130th Street Bridge. 

For the underground river crossing, 
river pipe of 7/16-in. wall thickness 
was used, with a %2-in. thickness of 
somastic coating applied. No addi- 
tional weight was added. Joints were 
coated with hot asphaltic enamel using 
patented field jointer envelopes. 

Line pipe used in the new construc- 
tion came in several grades and wall 
thicknesses. For the 12-in. line, pipe 
used included 15 miles of 5/16-in. X-42 
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grade, 3.5 miles of 4 -in. X-42, 42 miles 
of %-in. X-52, and 121.5 miles of 
Y%-in. X-46. All of the 10-in. pipe was 
Y%-in. X-42. All pipe was furnished in 
double random lengths. 

In the Chicago area, inspection by 
X-ray was made on 100 per cent of the 
welds. In rural areas, a 10 per cent 
check was made. 

All pipe on the system was coated 
with Somastic, and at the joint ends, 
field jointer envelopes were used, the 
annular space filled with enamel. 

Highway and railroad crossings were 
cased with 16-in. pipe on the 12-in. 
line, and 14-in. casing was used on the 
10-in. line. 

Gate valves were placed on the main 
line at both sides of the river cross- 
ings, which were spaced at fairly reg- 
ular intervals and eliminated the need 
generally for additional gates. 

To complement the coating in com- 
batting external corrosion, cathodic 
protection will be applied to the line. 
Leads are being installed at convenient 
points during construction and other 
equipment will be installed as work 
progresses. Insulating flanges are being 
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installed at all points where regular 
flanges are used on the line. 

Contractors include Morrison Con- 
struction Company, 28.8 miles of 12- 
in. and 11.4 miles of 10-in.; Contract- 
ing and Material Company, 95.8 miles 
of 12-in. and 6.7 miles of 10-in.; and 
Mid-States Construction Company, 
57.4 miles of 12-in. H. C. Price Com- 
pany contracted the application of So- 
mastic coating to the 200 miles of 10 
and 12-in. pipe. 


Operations 

Badger will begin operations with 
two stations, both of them “‘initial’’ sta- 
tions, located at East Chicago and Le- 
mont. Initial operating discharge pres- 
sure will be 450 psi, which will give a 
daily throughput of 27,500 bbl, and 
this can ultimately be raised to 900 psi 
and a daily throughput of 60,000 bbl. 
Additional stations can be added when 
needed. 

Since Badger will operate only as a 
carrier of products, and have no ter- 
minaling or tankage facilities of its 
own, the only other facilities needed 
will be metering stations for receiving 
and delivering products. 

The owner-users of the line, as well 
as any other shippers, will provide their 
own terminals and tankage. Distribu- 
tion terminals will be located at Har- 
lem Avenue, in southwest Chicago; Des 
Plaines; Rockford, and Madison. 

Products will be received from Cities 
Service and Sinclair refineries at East 
Chicago, Pure’s refinery at Lemont, 
and The Texas Company refinery at 
Lockport, and possibly others in the 
Chicago area. 

As part of the Badger system, a 67- 
mile, 8-in. line between Peru and Rock- 
ford was purchased from Sinclair Re- 
fining Company. Badger will be able 
to receive on this line products from 
Sinclair’s Peru terminal on the Illinois 
Waterway, and also receive products 
from a connection at Middlebury with 
Great Lakes Pipe Line Company’s in- 
tersecting 8-in. line. 


Station Equipment 

The Peru station, on the existing 
67-mile, 8-in. line purchased from 
Sinclair Refining Company, is equipped 
with two 4 by 4-in., 4-stage centrifuga! 
pumps driven by 250-hp, 2100 rpm 
diesel engines through 2:1 speed in- 
creasers. 

Stations at East Chicago and Lemont 
will each contain two electric motor 
driven pumping units with provision 
for installing two additional units at 
each location, when needed. The mo- 
tors are 300-hp, 3-phase, 60-cycle, 
2300-v, 3600-rpm, class I, Group D, 
explosion-proof. 

Power is purchased from local power 
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Schematic control diagram of Badger system. 
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companies at each station site. Metal 
clad switchgear, located outdoors, is 
used as pump station substation equip- 
ment, and indoor unit control centers 
are provided for the metering stations. 

The 6-in. centrifugal pumps used at 
the East Chicago and Lemont stations 
have a capacity of 72,500 bbl per day 
at 560-ft head. The pumps are equipped 
with mechanical seals. Bearings run in 
an oil bath and are cooled with the 
product being pumped. 

Station buildings are masonry with 
a flat roof. The pump stations are 30 
by 124 ft, with a 15- by 118-ft canopy. 
Meter stations are 30 by 69 ft, with a 
15- by 69-ft canopy. The buildings are 
constructed of brick and steel, with a 
reinforced concrete foundation. 

Ventilation of pump and engine 
rooms is provided by fixed louvres. 
Windows are galvanized steel ventilat- 
ing sash. All fixtures are explosion 
proof. Process piping is generally over- 
head and drain piping is underground. 
Building wiring is overhead in rigid 
conduit and power wiring is under- 
ground, encased in concrete which has 
been colored red. 

The stations have no auxiliary build- 
ings and no auxiliary generating plant. 
Fire protection is provided by hand 
fire extinguishers and hydrants, which 


D-12 


can be used in connection with hand 
foam appliers. 

Manifold valves are 300 Ib and 600 
lb types. All lines are painted. A can- 
type vertical sump pump is provided, 
driven by a vertical, explosion-proof, 
electric motor. The incoming stream 
goes direct to pump suction. 

Valves used range 2 to 12-in. in size 
and are of two types, plug and through 
conduit. Valves are both manual and 
motor operated. 

Two slop tanks are provided at each 
meter station and are cone-roofed, 1500 
bbl capacity. 

Electronic products indicators will 
be used to determine the passage of 
interface. No sampling is required. 

Station capacity varies from 13,000 
to 80,000 bbl per day, depending on 
which station is being pumped, prod- 
uct being pumped, and point to which 
product is being pumped. 

Inhibitors of the oil soluble type 
will be used to combat internal cor- 
rosion. These inhibitors will be in- 
jected into the product stream at the 
pump stations, using small proportion- 
ing pumps. 


New Control System 
Products dispatching on the Badger 
system will be handled by installation 





of a control system similar to that used 
by railroads for many years, and called 
“centralized traffic control.” 

Adapted to pipe line operations the 
control system uses coded impulses 
transmitted over leased telephone cir- 
cuits for operation of refinery booster 
pumps, pump station valves and pumps 
(from either the individual pump sta- 
tion or dispatcher’s office) and valves 
at pipe line junctions controlled di- 
rectly from the dispatcher’s office. 

Briefly, the procedure is to operate 
a switch to open the motor-operated 
valve on the suction manifold of the 
refinery booster pump. When this valve 
reaches 4% open, the pump motor 
starts. 

Ten seconds after the pump motor 
starts, the block valve at the Badger 
pump station starts to open. Badger 
pumping units are started by the open- 
ing motor-operated suction valve. 
When this valve becomes fully open 
and sufficient suction pressure is pres- 
ent, the pump motor starts. The dis- 
charge valve starts to open when the 
pump motor starts. The shutting down 
operation is the exact reverse of the 
starting procedure. (An article discuss- 
ing this control system and communi- 
cation in detail will appear in the Feb- 
ruary Petroleum Engineer.) kkk 
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Calculation Of The Flow And 


Storage Of Natural Gas In Pipe 


To make accurate design calculations for the high operating pres- 
sures used in today's natural gas transmission lines, deviation from 
ideal behavior must be considered; here's the first of a three-part 
article on how to solve storage and transmission problems. Accom- 
panying tables for the following text will be published in subsequent 


issues. 


R. G. NISLE and FRED H. POETTMANN 











Abstract 
Tables of the integral functions 
P, P, 
Pr ap. and Pre dP, 
yA 2 
oO We o : * 


for natural gases were calculated using the IBM 602A cal- 
culating punch, and are presented herein for use in the Calcu- 
lation of Volumetric Flow Rate and Storage Capacity, at 
standard conditions, of natural gas transmission lines. Equa- 
tions for making such calculations are derived. The deriva- 
tion of these equations rigorously accounts for the variation 
of the compressibility of natural gas with pressure and tem- 
perature. Examples demonstrating the use of the tables are 
given. 











NOTE: In the formulas presented in the text and 
appendix which read P,*, this symbol may not appear 
to be clear to some readers. It should be construed as 
meaning the following: (P?) . Typographical 
mechanics made it necessary to print it as given in the 
former case, where the square sign is spaced away 
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| O PERATING pressures now in use in natural gas trans- 
mission lines require consideration of the deviation of the 
gas from ideal behavior when making calculations involving 
gas flow and storage capacity of the lines. For low pressure 
operations, equations such as the Weymouth equation for esti- 
mating both the flow and storage capacity of gas lines are satis- 
factory.” For high pressure operations deviation from ideal 
behavior must be considered, however, if accurate design 
calculations are to be made. 

Of the specific flow equations available in the literature, 
that of Clinedinst* takes into consideration most rigorously 
the deviation of the natural gas from ideal behavior. The 
Clinedinst equation involves evaluation of the factor 
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presented large scale working graphs or tables of these factors 
suitable for practical calculations. Similarly, in calculating 
the storage capacity of a transmission line, in addition to the 
above mentioned factor, values of 


[" 
P,? 

| 77 iPr are also used. 
Pen 


During the course of some previous studies it was neces- 
sary to develop tables of some integrals of the compressibility 
factor of natural gas as functions of reduced pressure and 
temperature*. These tables were calculated using the IBM 
602A calculating punch. Consequently there was available a 
deck of IBM punch cards containing Z, the compressibility 
factor, as a function of Pr, the pseudo reduced pressure, and 
Tr, the pseudo reduced temperature. The Z values were ob- 


tained from generalized curves of the compressibility factor 
of natural gases’. 
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DEPENDABLE... 


and easy to operate 


that's UNION 

CENTRALIZED 

TRANSPORT 
CONTROL 


Nowhere is reliability more important 
than in railroad service. And Union 
centralized control equipment has 
been a successful answer to the rail- 
road traffic control for 25 years. Now 
this same basic equipment is available 
for pipe lines, off-shore platforms, 
production platforms, and tank farms 
including gathering and manifold sys- 
tems. 

New Union Centralized Transport 
Control, an all-relay system, gives you 
dependable remote control of every 
operation. And it centralizes and 
speeds up dispatching and control. 

For complete information, write or 
wire General Apparatus Sales, Union 
Switch & Signal, Pittsburgh 18, Pa. 
Or send the coupon. 















Here’s what 
UNION CENTRALIZED TRANSPORT CONTROL GENERAL APPARATUS SALES 


. pena UNION SWITCH & SIGNAL 


ng 1 Gives you remote supervisory control of your en- DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
he tire system from one dispatching office. 
2 Gives you convenient local control of individual PITTSBURGH 18 SS PENNSYLVANIA 
stations. » 


3 Gives you telemetering indications of any de- 


sired conditions, recorded product flow informa- NEW YORK CHICAGO LOS ANGELES ST. LOUIS SAN FRANCISCO 
’ 





tion, and control of equipment. er ee ene 
- . - . | General Apparatus Sales 
- 4 Gives you reliable control of pipe lines, produc- | Union Switch & Signal 
ty tion platforms, offshore platforms, and tank | Division of Westinghouse Air Brake Co. ; 
id farms, including gathering and manifold systems | Pittsburgh 18, Pa. 
M with a minimum of maintenance and on any | Please send me your new booklet which describes the many | 
a transmission medium—line wire, radio or micro- | —a of Union Centralized Transport Control for 
ly wave. And it is engineered to be compatible with | sien r 
d these systems. | Name satertesverterenersersesens WRB ireiciiars nico 
- F ° . I iA re slate 3a) pacecro siete ey ew en cea elacersiyis Win wis carson 
D 5 Gives you the benefit of Union Switch & Signal’s 7 prc 

. . oo Pe a a ee ee 
al more than 25 years of experience with Central- | : P 
IN is sairicdactua ateatelg-e berg aa ee utaese Week Rainn ners 


ized Traffic Control. 
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PSEUDO CRITICAL PRESSURE 
LBS./SQ. IN. ABSOLUTE — 


PSEUDO CRITICAL TEMPERATURE 
DEGREES RANKINE 
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FIG. 1. Pseudo critical properties of condensate well fluids and 
miscellaneous natural gases. 





In order to obtain tables of the integrals 


Pr Pp 
| oA dPr and | 72 dPr 
Oo ae O ie 


it was only necessary, therefore to program the 602A to cal- 
culate these integrals as had been done previously for the 
other integrals, and run the data cards through the 602A. 
It is the purpose of this report to present the tables, so cal- 
culated, and to show how they can be used in solving trans- 
mission and storage problems. 

Furthermore, this same deck of IBM punch cards may also 
be used in a similar manner to calculate any other desired 
function of the factors Z, Pr, and Tr. Such calculations would 
not necessarily be confined to the 602A calculating punch, 
but the more rapid 604 electronic calculating punch might be 
used. These cards might also be used, with the proper modifi- 
cation of techniques, in any problem involving Z, Pr, and Tr 
which it might be desired to solve on the IBM card-pro- 
grammed calculator. 





Gas Flow Equation 
Of the available equations expressing the isothermal flow 
of gases in horizontal pipe, that of Clinedinst is the only one 
that takes into consideration rigorously the variation of the 
compressibility of the gas with pressure. It does make, how- 


ever, the usual assumptions of other flow equations. These 
are: 


1) The kinetic energy is negligible and can be taken as zero 
2) Steady state isothermal flow 
3) No differences in elevation ‘ 


The thermodynamic derivation of the Clinedinst equation 
is given in Appendix 1. 
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In terms of flow rate the equation is written as follows: 





| cP Pr, 
Ee be Fe Pr [ P 
Q = 1986.5 °— | ps —— dPr — 


"dP 
quallo™ Jo™™ 
O O 
Where: 


Q = Volumetric flow rate in MCFD measured at T, and P, 

P.. = Pseudo critical pressure psia 

P,, = Standard pressure in psia at which Q is measured 

T, = Standard temperature in degrees Rankine at which Q 
is measured 

D = Inside diameter of pipe in feet 

L = Length of pipe in feet 

G = Gravity of gas relative to air 

T = Flowing temperature in degrees Rankine 

Z, = Compressibility factor at T, and P, 


VitcT 





P 
P. = Pseudo reduced pressure = P 
f = Fanning friction factor, dimensionless 
P, 

Pp 

=> aPr 
O 


Values of the integral functions 


can be obtained from Table 1 of Appendix 3 as a function of 
the pseudo reduced pressure and pseudo reduced tempera- 
ture. The pseudo critical pressure and temperature of a gas 
mixture is the molal average of the critical pressures and tem- 
peratures of the pure components comprising the gas mix- 
ture. If the gas composition is not available, Fig. 1 may be 
used to estimate the pseudo critical conditions from a knowl- 
edge of the gas gravity. 

The gas gravity G can be calculated from the composition 
of the flow stream or experimentally measured. In the case of 
a gas-condensate where a small amount of liquid is entrained 
in the flow stream, the gravity of the entrained mixture can 
be obtained from Fig. 2. 

Table 3 of Appendix 3 tabulates the internal diameter of 
various sized pipe as a function of pipe weight. In addition 
the internal diameter to the fifth power and cross-sectional 
area of the pipe are also tabulated. 

There are many equations in the literature for determining 
the value of f. One of the best known is that of Moody, who, 
plots f’ = 4f as a function of the Reynolds Number with 
relative roughness as a parameter, Fig. 37. Relative roughness 
is defined as the ratio of the absolute roughness of the pipe 
to pipe diameter. To use the relative roughness method it is 
necessary to establish a value for the absolute roughness of 
the pipe wall. Cullender and Binckley® have shown from an 
analysis of experimental flow data presented in U. S. Bureau 
of Mines Monograph 6 that an absolute roughness of 0.0006 
in. is satisfactory for clean pipe®. 

The use of the Clinedinst Equation is perhaps best ex- 
plained by means of a numerical example. 

Example 1: A pipe line 100 miles long has an internal 
diameter of 13.375 in. The inlet pressure is 1300 psia and 
the pressure at the end of the line is 300 psia. The tempera- 
ture of the flowing gas is 40 F and its composition is as 
follows: 


Methane: 75 mole per cent 
Ethane: 21 mole per cent 
Propane: 4 mole per cent 


Calculate the volumetric flow rate at 14.65 psia and 60 F. 
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Solution: The pseudo reduced temperature at flow conditions is 
Gas composition 460 + 40 
Methane: 75 mole per cent Tr = 399.95. 1.25 


Ethane: 21 mole per cent 
Propane: 4 mole per cent 
100 mole per cent 1.91 44 
Standard conditions: 60 F, 14.65 psia [ Pr — 2.43: Pr — 0.10; 
Pipe line conditions: 40 F, | yo 5 Seni 
Dimensions: L = 100'miles = 5.28><105 ft O 
D = 13.375 in. (inside diameter) = 


1.1145 ft. Friction factor = .0027 (% of Fig. 3) 
Inlet pressure held at 1300 psia (P,) Gas gravity = .69 


Discharge pressure 300 psia (P.,) 


The integral terms as read from Table 1, Appendix 3 are: 


= 1 O ae = 1.29 


1986.5 X 1.000 X 520 X 678.95 




















Molecular weights and critical pressures and temperatures Q (MSCF/D) = 
of the gas components are as follows: 14.65 
Critical Critical — [2.43 — 0.10] (1.1145)° 
Component Molecular wt. Pressure Temperature : . .0027 « 5.28 S< 105 x .69 < 500 
“ae 16 678 psia 844 R 
I i sipisinsichidiniiancial 30 712 549 
eS 44 617 666 





— Q = 136,640 MCFD at 14.65 psia and 60 F. 


From this data the pseudo critical pressure and tempera- 











ture are calculated. They are: Gas Storage Capacity 
P. = 678.95 psia An important secondary function of natural gas pipe lines 
¢ = 399.93 R is that of storage. Weymouth defined the storage capacity of 
The pseudo reduced pressures are a natural gas pipe line as the difference between the gas con- 
1300 tent of the pipe line during packed and unpacked conditions’. 
r= + = 1.91 By packed condition is meant that case where the withdrawal 
678.95 from the line is a minimum and as a result the discharge 
—— 300 —" pressure is a maximum for the condition where the supply of 
= 678.95 ; gas to the line is a constant. Similarly an unpacked condi- 


THE PETROLEUM ENGINEER, January, 1955 D-17 













































v’@L 





wo 2g,D “uy, 


“~ 0.03 
: 0.025 
c 
S 
2 
= 0.02 





1 2 3656 83 


—s. 


2 36856 63 





2 


~ a a a 0 


















0.0002 
0.0001 
0.000,05 


(Pes 





ea $ = 0.000,005 
Petree 





0.000,01 





3456 81 2 3456 81 2 3456 81 





Dup 





Reynolds Number Re = —| 


FIG. 3. Friction factor as a function of Reynolds number with relative roughness as a parameter. 





tion exists when withdrawals are a maximum and the pressure 
is a minimum, for a constant supply of gas to the line. 

Using this definition of storage capacity, Joffe’ derived an 
expression for calculating the storage capacity of a natural 
gas pipe line which takes into consideration rigorously the 
variation of compressibility of the gas with pressure. It also, 
however, makes the same assumption used in deriving the 
Clinedinst equation. The correction factor employed by Joffe 
is the ratio of the value of the integral for a real gas to that of 
the ideal gas value. Similarly the “correction factor” charts 
presented by Joffe are too small to be suitable for practical 
calculations. 

The authors prefer to deal with the integral functions di- 
rectly and not as correction factors compared with those for 
ideal gas behavior. The derivation of an expression for com- 
puting the contents of a natural gas pipe line under condi- 
tions of steady state isothermal flow is given in Appendix 2. 

The equation is written as follows: 

















| ¢ Pr, r Pr, 
7: dPr— 7: dPr 
Vv ALZ,T,P.j J O i O 

"se .e'.; axon pie 

Pr Pr 
Fa dPr— “7 oPr 
Jo a 

Where: 


V, = Volume of gas in pipe line measured at T, and P,, 
cubic feet 
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A = Cross sectional area of pipe in square feet 
L = Length of pipe in feet 

T = Temperature °R 

P,, = Standard pressure psia 

T, = Standard temperature °R 

Z, = Compressibility factor at T, and P, 

P.. = Pseudo critical pressure of gas, psia 


c 


Pe v. 
[ P, [ P,2 
Values of the integrals — dP, and zz aPr 


Jo’ Jo” 


can be obtained from Tables 1 and 2 respectively of Appen- 
dix 3 as functions of the pseudo reduced pressure and tem- 
perature. The increments of temperature and pressure in the 
tables have been taken close enough so that linear interpola- 
tion can be used. 

The use of the equation in calculating the storage capacity 
of a gas pipe line is illustrated by the following example: 

Example 2 — Using the description of the pipe line given 
in example 1, calculate the storage capacity of this line in 
cubic feet of gas measured at 60 F and 14.65 psia when for 
unpacked conditions the pressure at the end of the line is 300 
psia and for packed conditions is 1000 psia. 


Solution: 


In this example the conditions are the same as in the flow 
rate example except for the following: 


Packed condition 
P, = 1300 psia, Pr, = 1.91 
P,, = 1000 psia, Pr, = 1.47 
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Sorry we had to shout, but here are 
some facts you ought to know. 

The correct operation of any type of 
lease tank can be assured by the insistence 
of the buyer that the tanks be equipped 
with hatch valves that are known to give 
long and trouble-free service. The differ- 
ence in cost is negligible when you consider 
the loss of vapors and volume caused by 
an inoperative hatch valve. 

We at Enardo stand behind all our 
products. We keep several men continually 








We're talking to you!. 





To obtain more information on products advertised see page E-33 


BOx 1647 ° 





on research and development of new and 
better ways to make our products give 
more efficient service. 

We are proud to say that many of our 
products are still giving good service in 
the field after twenty years on the job. 

If we offended you by shouting, we're 
sorry. But if you’re looking for the best — 
insist on the Enardo label. 


ENARDO manufacturing company 


TUwtsa, ODKCtCAHOMA 
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Unpacked condition 
P, = 1300 psia, Pr, = 1.91 
P,= 300 psia, Pr, = 0.44 
The values of the integrals as obtained from Table 1 and 2 
of Appendix 3 are 




























r (‘s : { ‘s 
Pr 2.43 Pr = 1.30 
7 dPr | F dPr 
iJ O 7,=12 oO T, = 1.25 
1 rs ) r 1.91 ] 
Pr = 0.10; P,” = 4,52 
, " dP 
, * dPr 7 dPr 
oO Tr = 1.25; J O | T, = 1.25 
1 ns r £0.44 
P” am. = 1.71; + iy = 0.032 
Z? Z 
| O T=iais @ = 0.32 




















a (1.1145)? & 5.28 & 10° & 1 & 520 & 678.95 


4 
V packed 


~ 14.65 < 500 


_, [4.52—1.71 
\ 12.43 — 1.30 
2.81 


- 2.4826 < 107] — 
= 2.4826 « 10 [ia 


| 6.1736 10° 


_ | 4.52 — 0.03 
V unpacked = 2.4826 « 10’ 


2.43 — 0.10 


4.49 . 
= 2.4826 « 10" [53] 4.7841 < 10° 


Storage capacity = (6.1736 — 4.7841) 10° 
= 1.3895 & 107 = 13,895,000 


measured at 60 F and 14.65 psia. 
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Appendix 1 


| 
the system under consideration. 
This basic energy balance may be written: 


——————E 


2 2 
| vaP + Abt A( 5. J+ WW, =O... (1) 
l am be 
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For the flow of natural gas in a pipe, this general equation 


may be considerably simplified by means of certain assump. 
tions. 


(1) Steady state isothermal flow. 

(2) Horizontal pipe (Ah = 0) 

(3) Kinetic energy term small compared with the remain. 
; ale 
ing terms, hence /\ zh taken to be zero. 

(4) No external work is done on or by the flowing gas 
(W, = 0) 

Equation | therefore, reduces to: 


2 
| VP tWreeO 2 ee ee ee er ae 
1 


W, is an energy loss due to the irreversibilities of a real 


flowing fluid and can be expressed by the well-known Fan- 
ning equation: 


L, 
4fv° 

L, 
Equation (la) becomes: 
Ws L. 

4fv? 
Vd —— eo8.si% +e * * 
p+ 72.D dL (1b) 

7. L, 


If V = specific volume in cu ft/lb and m = number of 


| pounds flowing per second, then, mv = total volume flowing 


Storage capacity = 13,895,000 cu ft of storage capacity | 


8. Poettmann, F. H, and Carpenter, P. G., A.P.I. Drilling and Production | 


The basis for the derivation of any fluid flow equation is | 
an energy balance on the flowing fluid between two points in | 





per second and: 


ia mV 
7 /4D? 





-in feet persecond . . .... .. (2) 


Substituting (2) in (1b) we have 


P, i. 
4f m* V? 
VdP + prea, wnt 
2g,..D° (1/4)? a. , 
4 I 


Since V is a function of P only, and does not depend on L, 


the V* may be taken out of the second integral and we may 





write, 
P L, 
dP 2f m2 
Roos © spinal ——-@E_=Q0 .....&@ 
Vv g.(2/4)?D*® © 
g L. 
But — 
29 GP 
Therefore, 
Fs 
29G P 4 2fm? L - 
RT| Zt Gaye > 
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P, 
_ mZ,RT, (86400) 
~~ 29G P, (1000) 
ait 29G P, (1000) 
m=* ZR T, (86400) 
,( 29G P, (1000) \? _ 
Z,R T, (86400) oe 
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O O 
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Appendix 2 


The equation for the storage capacity of the horizontal 
pipe line may be derived as follows: 
Volume of elementary section of 











pipe = Adl TK 
V = specific volume, 
Then, sz 
Adl . , 
dm = ———= mass contained in elementary volume. 
v= ZRT M-=nmolecular weight of gas 
~ PM ” m = mass flow rate in Ib/sec. 


We have, therefore, 


PMA 
d SS _—_—_—— . . . . . . . . . . . 7 
m RT dl. (1) 


Equation 3, appendix 1 may be written 


dp 2fm2 








a “~~ . . . . . . . . . . . (2) 
_  g- A?D MP 
dl =— ee Pe ee (2a) 
__ PMA g.A°?D MP 
dm = —— c 
™=—RT 2m zRT’ 


3 M*A%g, D 
e 2fm2R2T2 


Integration of (3) gives the total mass of gas in the pipe 
line when the pressures are Pr, and Pr,. M is a flowing mass. 


PS 
dm = —P grdPr. . - - + + Q) 






























































7 M? A? D 
8 
= Be 
dm = Al = Pel sim RT? 
O 
Pr, Pr, 
P,? os 
Bi dPr— Zz: dPr 
O O 
(2a) above may be written 
Pr. _ 
Pr 2fm? RTL 
P.2 gg GD we Soon 
\ 7 dPr 3.A°DM 
P,, 
P;, P;, 
Pr Pr 2fm’RTL 1 
—- dPr — = = 
Z zt =—KeDM Pe 
O O 
ree Bet Pre 
OM = FimeRTL || Ze 2PF— | ge dP 
A?g.DMP,2| J O O 
| a* r Pr, 
P.2 P,2 
73 dPr— 73 dPr 
MAL] J O J O 
eM = Peer | TP Pr, - Pr, as 
“Pr Pr 
| a oP — a aPr 
J o Jo | 
pv, = 20 2,Rn, 
| P Pe, 7 
P.2 P,2 
zr dPr — —dPr 
V.P, PAL} J O J O 
Z.RT, RT| ¢ Pr, P Pr, 
Pr P 
—g dPr — —z oPr 
Jo Jo 
PP. rey, | 
es, dPr dPr 
Zz Z 
_ ALZT.P.§ J O  .. 
eal For Pir, pre, 
Pr Pr 
J O J O 














To find storage capacity, calculate V,’ at (Pr,, Pr’,) for 
maximum flow rate, and V,” at (Pr,, Pr’, ) for minimum 
flow rate. Then storage capacity is V,” — V,’. 
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These pipelines depend on QIANG Centrifugal Compressors 














De Laval units, totaling 200,000 hp, are now in operation 
on major pipelines. Their ’round-the-clock dependability 
and efficiency are the reasons why De Laval Centrifugal 
Compressors have been chosen for so many booster sta- 
tions. Consider these important design features ¢ Pressure 
contact shaft seal eliminates gas leakage ¢ Construction is 
heavy and rigid throughout e Units have high load car- 
rying capacity « They can be designed to handle an 
increased ultimate flow. 





DE LAVAL 


Located in booster stations of: 


1. Northern Natural Gas Company Cen tr ifug al Co m pr €SSOrs 
2. El Paso Natural Gas Company 
3. Southern Counties and Southern California DE LAVAL STEAM TURBINE COMPANY 
Gas Companies 
4. Texas Eastern Transmission Corporation 
5. United Gas Pipe Line Company 
6. Transcontinental Gas Pipe Line Corporation 


869 Nottingham Way, Trenton 2, New Jersey 














THE increasing use of electrical power 
and electrical equipment in the many 
phases of the petroleum industry in re- 
cent years has made the necessity for 
uninterrupted operation of great im- 
portance. In this regard, the industry 
is beginning to realize the economies 
of effective preventive maintenance 
programs on electrical equipment. 

The most effective means of per- 
forming this job has been through 
periodic testing to predict the start of 
electrical equipment failure, rather 
than waiting until costly breakdown 
occurs. The indicator generally used 
in this “predictive” maintenance is the 
condition of the electrical insulation 
of the equipment in terms of its meg- 
ohms of resistance. This means that the 
lower the insulation’s resistance—the 
poorer a condition it is in—the more 
likely an electrical breakdown. 

Insulation covering electrical equip- 
ment and wiring is to the eye, inert. 
Its dielectric properties (resistance to 
electrical current flow) are the reason 
for its use; and as good dielectric ma- 
terials are also generally good wearing 
materials, the problem of weakening 
or faulty insulation may easily be dis- 
regarded until valuable equipment or 
critical wiring systems fail in use. 

Actually, electrical insulation is sub- 
ject to severe stresses even under nor- 
mal’ operating conditions. These 
stresses, which cause progressive weak- 
ening of insulation value, are caused 
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The Insulation Resistance Tester 
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by heat, dirt, moisture, vibration, wear, 
aging, and even by light. During an on- 
off operation cycle of a motor for in- 
stance, the heating and cooling of the 
motor heats and cools the insulation 
over a wide range of temperatures. The 
mechanical strains thus set up in the 
insulation can eventually result in 
breaks causing direct short circuits or 
serious power losses. 


Dirt, Humidity Are Enemies 

Dirt is oné of the greatest enemies of 
insulation because almost all casually 
collected dust, lint, grease, etc. is 
an excellent conductor and capable of 
penetrating minute cracks and faults in 
insulation. Keeping electrical equip- 
ment clean is thus a primary rule of 
preventive maintenance. Insulation re- 
sistance testing is the best means of 
detecting hidden dirt causing insula- 
tion deterioration. 

Electrical equipment operating in a 
damp high humidity atmosphere re- 
quires added maintenance attention. 
The rising temperature of a starting 
motor for instance, allows the air 
around it to absorb more moisture; and 
a part of this moisture is absorbed by 
the insulation of the windings. On cool- 
ing, some of this moisture condenses 
on the insulation, and aids the expan- 
sion—contraction effects in deteriorat- 
ing the insulation. Even a damp, high- 
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humidity day creates this effect, lower- 
ing the insulation resistance of all elec- 
trical equipment. Of course, flooding 
or other accidental immersion of elec. 
trical apparatus calls for special treat- 
ment in dryng and cleaning. 

Vibration is an ever present hazard 
wherever there is operating machinery, 
steam lines, etc. Insulation is subject 
to the same results from vibration as 
the automobile that “shook itself to 
pieces.” 

Wear, aging, and light deterioration 
are generally less severe than damage 
caused by dirt, water, heat, and vibra- 
tion. All of them operate slowly, but 
still surely, in damaging insulation. 

Finding ““Weak”’ Spots 

Because of these natural “enemies” 
of insulation, periodic checks with an 
insulation resistance tester will almost 
invariably predict breakdown or dan- 
gerous weakening of any part of elec- 
trical equipment or systems. As the 
effects of these “enemies” becomes 
greater, the resistance in megohms of 
the insulation decreases in value, even- 
tually to a point of short circuit con- 
ditions unless the cause is found and 
checked. 

There are several types of insulation 
resistance instruments availabie for 
periodic testing—ranging from _ the 
hand-cranked generator type to the 
push button operated, battery-powered 
type. This latter instrument has steadily 
proved to be one of the more conven- 


FIG. 1. Periodic insulation resistance test records. 
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Testing network. 


ient insulation testers because in addi- 
tion to the megohm insulation resis- 
tance ranges, circuit checking ohm 
ranges and ac and dec voltage ranges 
are also available in the one instru- 
ment. These added scales are of great 
value as all too frequently circuits to 
be tested, though presumed to be dead, 
actually have operating voltages on 
them to the ground. Besides being 
dangerous to the test man, such con- 
ditions frequently damage the test 
instrument. These operating voltages 
on some electric generating equipment 
often reach 1200. 

This instrument as described above 
derives its testing potential through a 
battery-powered synchronus vibrator 
power supply that is push button ac- 
tuated. The testing potential of this 
and other insulation resistance test- 
ing instruments, normally 500 v dc, 
does vary for some types of tests and 
some ranges of resistance. 

The megohm range gives a direct 
reading of the millions of ohms of 
resistance that any electrical insulation 
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offers to the passage of current. 
Actually even good insulation does 
allow current to pass, if only on the 
order of 0.000001 amp, or less, per 
500 v of impressed potential. It is this 
passage of minute current through in- 
sulation that .causes the insulation re- 
sistance tester to indicate. During the 
resistance test, the insulation path be- 
ing tested (between the instrument 
leads) is subjected to a potential of 125 
to 1000 v dc depending upon the range 
and type of test instrument being used. 
This voltage causes a current flow 
through the insulation and through 
the indicating meter of the tester which 
is calibrated in megohms. Thus, actual 
resistance value is read as a result of 
the primary electrical formula: 


Unlike voltage, circuit resistance, or 
current flow, which can be determined 
positively at any given time with 
proper instruments, insulation resist- 
ance values that are “safe” for any 
piece of equipment vary greatly. Two 
motors, for example, of the same 
horsepower, same maker, and same 
age may have quite different insula- 
tion resistance values, yet both be in 
safe operating condition. Therefore, 
insulation resistance tests can do the 
best preventive maintenance job only 
if records are kept on each piece of 
equipment tested —and if tests are 
made at uniform intervals under simi- 
lar conditions of operation, tempera- 
ture, and humidity. 

True, this may sound complicated 
as well as time consuming at first 
though, but the few minutes involved 
in the measurement and recording of 
resistance’ are minor compared with 
the saving in maintenance time should 
such troubles go undetected until an 
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unexpected breakdown occurs. 

An illustration of the value of insu- 
lation resistance test records is shown 
in Fig. 1. The chart at the left tells 
the continued story of a pump moto! 
that is aging normally. Note that the 
first reading of 7.5 megohms was taken 
when the motor was installed new 
Later readings taken at approximately 
equal intervals of four months, show 
a gradual, expected decrease in insula 
tion resistance; but no sudden drops 
that would indicate future trouble. 

The record at the right, however 
tells the story of trouble with a happy 
ending. This motor was performing 
satisfactorily for the first two years 
when a periodic check showed a sharp 
drop in insulation resistance to very 
close to the danger line. Inspection 
showed a need for a new stator wind- 
ing, and after it was installed, resist- 
ance values bounced back higher than 
the first readings taken. Similar “case 
histories” could be shown for cables, 
circuit breakers, transformers, insula- 
tors, switches, meters, etc. 

These cards are but two examples 








Methods of testing d-c motors. 











of the value of keeping track of the 
condition of electrical equipment and 
anticipating trouble in time to arrange 
for cleaning or repair without costly 
disruption of operations. 

With this discussion of what insula 
tion resistance is and the importance 
of testing it properly and periodically 
there is the question of just what is 
“good” insulation resistance? Safe in 

~sulation resistance in rotating machin 
ery or other equipment may be re 
garded as that which is high enough 
to permit the equipment to operate 
normally without excessive current 
consumption or heating. This is the 
simplest, most obvious rule to follow 
if complicated formulas are to be 
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avoided. Generally, any insulation may 
be considered satisfactory in indus- 
trial equipment and circuits operating 
at 1000 v or less if its resistance ex- 
ceeds one megohm at normal operating 
temperatures and humidities. 
Carrying this safe minimum discus- 
sion a bit further, the safe minimum 
for apparatus operating in excess of 
1000 v is simply one megohm for every 
1000 v or fraction thereof. For equip- 
ment operating at 2500 v, for exam- 
ple, 2.5 to 3.0 megohms minimum re- 
sistance readings should be satisfac- 
tory. If initial insulation resistances 
fall below this “rule-of-thumb” mini- 
mum, equipment should be taken out 


of service, inspected carefully, and 
necessary cleaning or repairs made to 
bring resistance values over the mini- 
mum reading suggested. 

At times, insulation develops weak 
spots that, under full working load and 
voltage, may have a tendency to cause 
serious internal current leakage or 
actual insulation breakdown. If the test 
voltage applied in making insulation 
resistance tests where this weakness 
exists is too far below the actual work- 
ing voltage, there is a possibility that 
the test reading will appear satisfac- 
tory when it actually is not. Therefore 
in testing equipment that normally op- 
erates at voltages exceeding the instru- 








You actually get two 
Pigs in one when you use 
WILLIAMSON DUBL- 
DIAMETER PIGS . . . and 
you'll realize a big saving 




















in manpower and operating 
costs because fewer scraper 
traps are needed. These Pigs ‘ 
are designed for efficient-clean- 

ing of multiple sizes of pipe and 

are now in use on oil, products 
and gas lines of many sizes... 
for instance, a DUBL-DIAMETER Pig 
regularly scrapes a 50-mile line 
which consists of 16” and 18” pipe, 
including an 8-mile crossing of Gal- 
veston Bay. 
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ment test voltage, it is well to in- 
crease the minimum value of accept- 
able resistance 1.5 to 2.0 times that 
of equipment operating at voltages 
lower than the test voltage of the in- 
strument. 

Working electrical equipment such 
as motors, generators, transformers, 
heating elements, relays, etc., is more 
likely to develop insulation failure 
than static equipment such as wiring, 
insulators, and other non-moving, non- 
cycling apparatus. Therefore, sched- 
ules of periodic insulation resistance 
tests should include more frequent 
testing of working equipment. Four io 
six months between tests is generally 
considered a safe interval. Some main- 
tenance departments check all rotating 
machines every three months; and 
there are many motors operating in 
dirty or moist atmospheres that are 
checked monthly. Tests of wiring and 
like apparatus on a yearly basis are 
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Methods of testing insulators and 
switches. 











usually adequate unless working con- 
ditions are particularly bad. 

This has necessarily been a rather 
brief and general consideration of the 
subject of electrical equipment main- 
tenance with insulation resistance test 
instruments. Several more _ technical 
aspects of the subject, such as dielec- 
tric absorption testing and polariza- 
tion index have been omitted. Never- 
theless, choice of a good insulation re- 
sistance tester and employment of an 
adequate testing program will most 
surely bring about increased operating 
efficiency and relieve the headaches of 
sudden unexpected electrical break- 
down. ket 
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How To Cut Cost Of 


PUMP STATIONS 








CUTDOORS 





Dirt or Weather Can’t Hurt Them 


Eliminate the cost of protective buildings. Specify 
Allis-Chalmers tube-type, fan-cooled, explosion- 
proof motors. Get dependable performance in al- 
most any climate regardless of atmospheric condi- 
tions — despite rain, snow, dirt or dust. 


Self-Cleaning Cooling System 
Uniform cooling around the perimeter and along 
the full length of the stator is provided by an air-to- 
air heat exchanger. The air moves with sufficient 
velocity to dislodge and expel most foreign matter. 
Stubborn sticky material is no problem. It can be 
removed with a long-handled brush or ramrod — 
on the spot — without disturbing the motor. 


Write Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for Bulletins 51B7149B and 05B7150B. 


ALLIS-CHALMERS 
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Tubes for these motors may be had in a wide 
choice of materials which meet and defeat most 
ambient conditions. 


Get the A-C Motor Story Now 


Allis-Chalmers tube-type, totally-enclosed, fan- 
cooled and explosion-proof motors are available in 
ratings on frames larger than NEMA 505, with 
Underwriters’ Label to 1250 hp at 1800 rpm. Call 
your A-C district office before you plan your next 
installation. Your A-C representative will be 
pleased to show you how to insure more reliable 
operation . . . why you'll be able to lower overall 
pump station cost. A-4542 





To obtain more information on products advertised see page E-33 D-27 





































































Applying protective tape coating to Seadrift pipe line, using modified hand-powered 
taping equipment. 


Polyethylene 


for Pipe Coating 


... provides a new basis for design 


of cathodic protection systems 


MARSHALL E. PARKER* 
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SYNTHETIC materials have been de. 
veloped in great variety in recent years, 
successfully competing with and re. 
placing older “natural” substances, and 
in many cases, offering new properties 
for application to new uses. Inevitably 
such a development had to appear jn 
the field of protective coating for un- 
derground pipe lines and similar struc. 
tures. The material of choice is poly. 
ethylene, which is particularly appro. 
priate, as it represents an opportunity 
for the oil and gas industry to return to 
one of its own products as a pipe coat- 
ing material. 

The form in which it is used is that 
of an oriented polyethylene film of 8 
mils thickness, manufactured as a pres- 
sure-sensitive tape with an adhesive 
mass of 4 mils—a total thickness of 12 
mils. This material has a very high 
volume resistivity (low conductance), 
high dielectric strength, almost negligi- 
ble moisture absorption, and excellent 
mechanical properties. 


@ As a pipe wrapping material, its ob- 
vious advantages are that it can be 
applied to any clean, dry, pipe without 
elaborate equipment—it can, in fact, 
be hand wrapped with no equipment at 
all. These properties combine to make 
it an attractive material for use on field 
joints, yard piping, service connec- 
tions, and other small applications 
where the elimination of heating equip- 
ment and its associated hazards was 
advantageous. 

For these applications, the behavior 
of the material in service can be de- 
duced with sufficient accuracy and de- 
pendability from its measured proper- 
ties. For long-line service, however, the 
conservative engineer is wary of ac- 
cepting a new material on the basis of 
accelerated tests, or any small scale and 
short-time tests. A full-scale field test 
under actual service conditions is 
needed, at least in part due to the ex- 
treme complexity and unpredictability 
of the underground environment. 

Such a full-scale field test has now 
been made, and the preliminary results 
are extremely encouraging. A section, 
12.12 miles in length, of the Seadrift 
Pipeline Corporation’s 65-mile, 8-in. 
gas line from Burnell to Seadrift, tra- 
versing Karnes, Refugio, and Calhoun 
counties, Texas, was wrapped with 8- 
in. tape and an outer, unbonded, wrap 
of tar-saturated asbestos pipe line felt. 
; *Consulting corrosion engineer, Houston, 
_ No. 900 Protective Tape Coating, 


manufactured by Kendall Company, Chicago, 
Illinois. 








Latest advance in tape wrapping is 
this power-driven equipment. Speeds 
¢ obtained are comparable with conven- 
tional coating methods. 
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The section so treated lies wholly in 
Refugio County, in gumbo and caliche 
soil having an average resistivity of 
1800 ohm-centimeters (maximum 
value observed at pipe depth, 2100; 
minimum, 1550.) 

After the pipe had been welded into 
a continuous line, it was cleaned with 
a rotary cleaning machine that travel- 
led the line on rubber-tired wheels. Fol- 
lowing this, the tape and felt were ap- 
plied with a manually-operated wrap- 
ping wrapping machine and the line 
lowered directly into the ditch. A single 
sideboom tractor cradled the pipe for 
all of the above operations. 

The remainder of the line was coated 
with a conventional system, consisting 
of a coal tar primer, followed by a 
3/32-in. coat of coaltar enamel with a 
bonded outer wrap of glass-reinforced 
felt. This system was applied in the 
usual manner, requiring 2 sets of oper- 
ating equipment and 2 sideboom trac- 
tors for the operations starting with 
the welded line and ending with the 
coated line in the ditch. The 18-mile 
section immediately to the east of the 
Polyken section was isolated by in- 
sulated joints, as was the Polyken sec- 
tion, in order to facilitate a direct com- 
parison of their performances. The soil 
in which this section lies is entirely 
comparable to that of the adjacent sec- 
tion; a maximum value of 2150 and a 
minimum of 1490 was observed, with 
the mean value approximately 1800. 

The line was buried in February, 
1954, both of the sections under study 
being completed by February 17. On 
March 29, the first of two surveys was 
made on the two sections, some 4 or 5 
in. of rain having fallen in the interim. 
Thus it would appear that sufficient 
moisture and sufficient time had ac- 
cumulated to yield valid data on the 
coating conductance and the current re- 
quirements. 

Both of the sections tested were so 
short, and had such low conductance 
to remote earth, that no attempt was 
made to determine the extremely low 
values of line current flowing; all of the 
current measurements were those of 
total drainage current, measured with 
an ammeter in the drainage circuit it- 
self. Small temporary ground beds were 
used, with a 6-v storage battery as the 
current source. 


@ Prior to the application of any test 
current, the pipe-to-soil potential was 
observed at each test lead, in order that 
polarization effects could be studied. 
The data taken during the test itself— 
Pipe-to-soil potential with test current 
“off” and “‘on”—were such as to make 
possible the determination of total leak- 
age conductance (usually called “coat- 
ing conductance”) as well as current 
requirements for cathodic protection. 
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Diagram of Test Sections 
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A cathodic protection system for the 
line is now being designed, and its fu- 
ture performance will yield further 
data on the coating systems. 

The field data are summarized in 
Tables 1 and 2. Table 3 gives the calcu- 
lation of total leakage conductance. It 
will be seen that the attenuation, or di- 
minution in driving voltage along the 


TABLE 1. Coating conductance and 
and current requirement tests. 





March 29, 1954 


Pipe-to-soil potential Polar- 
Loca —— oe Driving ization 
tion Static on off voltage _ potential 
B 598 1163 676 487 78 
E 600 1162 678 484 78 
F 575 1117 650 467 75 
H 620 1155 693 462 73 
J 612 1145 685 460 73 
A 625 1017 805 212 180 


O 644 1165 749 148 105 
N 651 1211 768 146 117 
All potentials are given in millivolts. 
Test current: Tape section (B-J) 76 milliamperes 
Coaltar section (A—-N) 110 milliamperes 





TABLE 2. Coating conductance and 
current requirement tests. 





July 6, 1954 
Loca- Pipe-to-soil potential Polar- 
tion —— -- - Driving ization 
Static Static on off voltage potential 
B 606 875 632 243 26 
E 609 852 646 243 37 
F 582 816 599 234 17 
H 626 856 639 230 13 
J 618 822 652 230 34 
A 645 933 735 198 90 
O 661 860 723 137 62 
N 673 843 708 135 35 
All potentials are given in millivolts 
Test current: Tape section (B-J) 38 milliamperes 
Coaltar section (A-N) 120 milliamperes 


TABLE 3. Calculation of coating 
conductance. 





Test 1, Tape section: 
Total current drained 
Average driving voltage 
Input resistance = 472/76 


76 milliamperes 
472 millivolts 
6.22 ohms 
889,000 ohm-sq ft 
1.13 micromhos per sq ft 


uuu 


Test 1, Coaltar section: 
Total current drained 
Average driving voltage 
Input resistance = 169/110 


110 milliamperes 

169 millivolts 

1.54 ohms 

318,000 ohm-sq ft 

3.15 micromhos per sq ft 


nud ud 


Test 2, Tape section: 
Total current drained 
Average driving veltage 
Input resistance = 236/38 


38 milliamperes 
236 millivolts 
6.22 ohms 
1.13 micromhos per sq ft 


hou il 


Total 2, Coaltar section: 
Total current drained 
Average driving voltage 
Input resistance = 157/120 


120 milliamperes 

157 millivolts 

1.38 ohms 

3.52 micromhos per sq ft 


nun 








line, is so small that calculations based 
thereon are likely to be inaccurate; by 
the same token, calculations based on a 
direct arithmetic mean are reliable 
when the attenuation is so small; in 
other words, the line acts like an iso- 
lated piece of burned metal, the IR 
drops of the small line current floating 
being relatively inconsequential. 


@ The conductance of the tape wrap- 
ped section is seen, in Table 3, to be 
about one third that of the enamel- 
coated section, when first tested; the 
later test shows no change in the con- 
ductance of the Polyken Tape Coat- 
ing, but a slight increase in that of the 
enamel. (A very early test, before back- 
fill consolidation, and involving only 
3300 ft of tape-wrapped line, showed 
a conductance of only 0.01 micromhos 
per square foot, or virtually zero.) It 
is not felt that the change in the con- 
ductance of the enamel actually repre- 
sents any deterioration of the coating; 
it is more probable that the much thin- 
ner Polyken coating, with its very low 
moisture absorption, simply reached a 
stable value in less time. 

The implications of such low con- 
ductance values are twofold; first, there 
is the obvious gain in that the total 
amount of current required for ca- 
thodic protection will be less, and there- 
fore will cost less. This is, however, a 
relatively minor gain, as the total cost 
for cathodic protection of the enamel 
section is not very large itself. A sec- 
ond, and less obvious, advantage, is the 
almost complete freedom from possi- 
ble interference effects with other struc- 
tures, because of the extremely low 
current densities involved, and the cor- 
relative advantage of a cathodic pro- 
tection system which will be very easily 
monitored, and will be sensitive to any 
disturbances. 

There is, moreover, another implica- 
tion of still more far-reaching conse- 
quences implicit in this development of 
a coating system of exceedingly low 
conductance; it amounts almost to a 
new concept of the application of ca- 
thodic protection. When the current 





D-29 















repeater stations 


with ONAN 
Standby Electric Plants 


Microwave radio handles communications 
for the Michigan-Wisconsin pipeline which 
carries natural gas from Texas fields through- 
out Wisconsin and Michigan. 

Of the 60 repeater stations in the system, 
53 are unattended and are equipped with 
Onan Standby Electric Plants and Onan 
Automatic Line Transfer Controls. When 
commercial power is interrupted, the Onan 
plants start automatically and supply power 
for operating microwave equipment. 

Most of the Onan units are Model 305CK 
electric plants of 3,500-watt capacity. This 
model, together with the Onan 5 and 10K W 
“CW” electric plants have built-in advantages 
for microwave standby service. They are air- 
cooled, extremely compact, and dependable. 

If you have a problem in standby power, 
write our sales engineers. Onan builds elec- 
tric plants for every need . . . from 400 to 
55,000 watts. 


































Onan Model 305CK shown installed in the repeater station at 
Waukesha, Wisconsin. Bottled gas is used for fuel. 






















NEW AUTOMATIC MICROWAVE 
LINE TRANSFER CONTROL 


This new control facilitates testing of all 
control components as well as the engine 
«generator set. Momentary contact switch 
transfers load from commercial power to 
the generating plant with only 1/10th 
second interruption. Generator can be ex- 
ercised by itself if desired. Control in 
corporates time-delay starting, stopping 
Voltage sensitive relays, both on the com- 
mercial line and on generator output, assure 
correct voltage before transferring load. 
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ELECTRIC PLANTS 


D. W. ONAN & SONS INC. 


3283 University Ave. S. E. Minneapolis 14, Minnesota 





































demands are so very low, it seems 
short-sighted to supply only the trifling 
quantities needed, without taking ad- 
vantage of the situation to obtain more 
reliable protection. 

This can be had by the installation 
of what is essentially a constant poten- 
tial system, instead of the conventional 
constant current system. Then, if there 
occurs any significant damage to the 
coating (which will immediately result 
in a lowering of the effective resist- 
ance) there will automatically follow an 
increase in the current supplied, so as 
to maintain pipe-to-soil potential virtu- 
ally constant. 

This is made possible by the high 
resistance of the part of the circuit ly- 
ing between the pipe metal and the 
earth—“remote earth” in the mathe- 
matical concept. With the coating sys- 
tem discussed, this resistance is so 
large that it can easily be made the 
controlling factor in the circuit. In 
other words, we have but to install a 
current source of low potential, but of 
intrinsically high current capacity, and 
we have a self-regulating system. 


@ For small diameter lines in low re- 
sistivity soil (up to about 10-in. diam- 
eter and 2000 ohm-cm) this can be done 
by using zinc anodes, installed in con- 
siderably greater number than needed 
for the indicated demand. For larger 
lines or higher resistivity soil, low- 
voltage rectifiers can be used with 
ample grounds—say, 2-volt 20-ampere 
units, with 0.2 ohm ground beds. The 
resistance of the coating will limit the 
current output to not more than 2 or 3 
amperes, but the additional capacity 
will be available in case of need. 

There is another advantage to this 
type of installation. Lines with low- 
conductance coatings are subject to ac- 
cidentally impressed voltages from 
lightning surges (which do not neces- 
sarily involve direct strokes) and thus, 
for safety reasons, should be well 
grounded. A line with ordinary coating 
is well grounded—through the coating. 
But a line with superior coating is not, 
and grounding is needed for protection 
to equipment and to personnel. The use 
of zinc anodes as cathodic protection 
power sources also guarantees low-re- 
sistance grounding. The same is had 
(with proper design) with the rectifier 
systems above mentioned. 

All in all, it seems clear that the de- 
velopment and application of this ma- 
terial makes possible the design of ca- 
thodic protection systems on an entire- 
ly new basis, with almost complete free- 
dom from interference problems, and 
with a degree of automatic regulation 
hitherto unobtainable; new vistas of re- 
liability and of low total cost mainte- 
nance are opened up for the progres- 
sive corrosion engineer. zee 
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THE compressor plant discussed in the 
following includes conventional gas- 
powered horizontal reciprocating com- 
pressors, requiring normal operating 
utilities. 

Whether the plant is used for natural 
gas gathering, recycling or some of the 
many other services requiring gas com- 
pression, the fundamental operating 
conditions are generally the same. 

One of the first and major considera- 
tions in planning a compressor plant is 
the engine-compressor foundation 
block. This structure, if properly de- 
signed and installed, may eliminate a 
large portion of the mechanical vibra- 
tion sso often present in compressor 
plants. Of particular note, in propor- 
tioning a well designed engine-compres- 
sor foundation, is the fact that the con- 
crete block is shallow and wide, rather 
than high and narrow. This insures the 
minimum lever arm between the center- 
line of the horizontal forces of the com- 
pressor unit and the center of gravity 
of the concrete mass. (Fig. 1.) 

Shallow blocks are not always pos- 
sible or practical. This is particularly 
true where compressor house base- 
ments are indicated. In such cases, com- 
pensating design characteristics have to 
be emphasized. The minimizing of a 
large proportion of mechanical vibra- 
tion at its source is usually possible, 
however, by the correct proportioning 
of the required mass in the foundation. 
The normal ratio of mass to the hori- 
zontal forces should increase as the 
height of the block increases. 


Gas Piping 

The piping system can be the source 
of many operating difficulties within a 
plant. Good planning may eliminate 
some of these troubles. 

Operating block valves, such as those 
controlling the gas suction and dis- 
charge, should be placed close to the 
compressor units they serve, with the 
engine fuel and starting air valves con- 
veniently close. These items are funda- 
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CONVENTIONAL FOUNDATION BLOCK HAVING GREATER 
DEPTH AND LESS STABILITY THAN THE SPREAD 
FOOTING SHOWN ABOVE. 


FIG. 1. Comparison between a conventional engine-compressor foundation block and 
block poured on a continuous concrete mat. 


mental, yet the gas block valves are 
frequently located a great distance 
apart or at comparatively inaccessible 
points in the header area. This is par- 
ticularly true in multiple-stage com- 
pressor systems. In view of such com- 
plex piping, careful planning is neces- 
sary to insure an easily operable ar- 
rangement of valves. 

Where plug cocks are used, clearance 
should be provided for pulling the plug 
out of the body without removing the 
whole plug cock from the line. 

One of the latest trends in gas plants 
and plants for similar industries is to 


run piping above ground and as close 
to grade as practical. This arrangement 
has many salient features; chief among 
these is the ease with which pipe runs 
may be secured to concrete sleepers, 
thereby tending to diminish any me- 
chanical vibration. Many of the earlier 
compressor plants included overhead, 
loosely supported gas suction and dis- 
charge lines. These were frequently a 
source of annoyance and danger be- 
cause of their excessive vibration and 
the difficulty in supporting them. 
There is another type of vibration 
inherent in gas compressor systems. 
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This is manifested by pulsations in the 
gas flow. In most cases it is difficult to 
detect whether the vibrations existing 
in the piping system are caused by pul- 
sations in the gas stream or by un- 
balanced mechanical forces. There are 
electronic instruments for detecting 
pulsations in flowing fluid and engineers 
specializing in this type of work. 

It has been found that pulsations in 
the gas stream have been detected by 
“pinching” either the gas suction or 
discharge valves at the compressor 
cylinders, to take a pressure drop across 
the valve of about 10 per cent of the 
operating pressure. If there is no notice- 
able decrease in vibrations after apply- 
ing the pinching operation as described 
above, it may be assumed that the vi- 
brations are transferred from mechani- 
cal forces. Where two or more com- 
pressor cylinders are involved, the 
pinching operation must be performed 
on all the valves feeding from or into 
a common header. 

Pulsative gas flow has several bad 
features in addition to the obvious 
structural difficulties arising from its 
vibration. These are: 


1. Difficulty in obtaining accurate 
orifice meter measurements. 


2. Difficulty in control by conven- 
tional regulator valves. 


The usual methods of reducing pul- 
sations in the gas stream are: 


1. Pulsation dampeners or pulsa- 
tion dampening systems. 
2. Adequately sized volume bottles. 
3. Increasing the size of gas lines. 
Experience indicates that the only 
readily predictable means of reducing 
pulsations in the gas stream is to install 


pulsation dampeners designed and 
manufactured for this purpose. 


An older means of reducing the 
effects of pressure pulsations is the in- 
creasing of pipe diameters. This is 
usually accompanied by the installation 
of volume bottles which are preferably 
connected to the compressor cylinders. 
Whereas, increasing the pipe sizes as a 
means of reducing gas velocities and 
effecting more rigid conduits, has, in 
many instances, eliminated vibration 
to some degree, it still has not always 
offered a positively predictable means 
of overcoming the vibration problem. 
This same condition also seems to hold 
true for volume bottles. 

A complete scientific explanation is 
complicated but the simplest explana- 
tion is that the pulsation dampener 
must contain two elements, namely a 
volume and a restriction. The combi- 
nation must be sized properly. In cer- 
tain special cases improper propor- 
tions put the system in what is called 
resonance. With resonance the effects 
of pulsations are increased instead of 
decreased. This may be the reason that 
arbitrarily increasing the sizes of vol- 
ume bottles may result in amplifying 
the problems associated with pulsa- 
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FIG. 2. Typical header system with “hold- 
down” clamps in place. Section of 
“holddown” detail is shown by insert. 














































tions, rather than minimizing them. 

The gas lines or headers, both on the 
suction and discharge sides of the com- 
pressor cylinders, should be adequately 
secured near the ground on piers of 
sufficient mass to absorb the transferred 
vibrations. The lateral lines between 
the compressor cylinders and gas 
headers are usually comparatively short 
and concrete piers extending up from 
the compressor foundation can be used 
in conjunction with the supports re- 
quired outside the building. 

Among numerous ‘“‘hold-down”’ 
clamps used for securing pipe to piers 
is a proven device now manufactured 
by one company for this purpose. Fig. 2 
shows a typical gas header system with 
“hold-down” clamps of this design in 
place, together with an insert showing 
the detailed model. Some of the main 
features of this clamp are that it has 
spring tension to allow longitudinal 
movement of the pipe and side clear- 
ance for lateral movement. The single 
spring also provides a certain amount 
of vibration damping. 

If the plant consists of multiple com- 
pressors, the gas suction and discharge 
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Most times | agree that the shoe- 
maker should stick to his last and pipe 
liners to pipe—but, since everybody 
is having his say on the FPC, gas trans- 
mission problems and price at the well 
head—feel it’s fair to the public to 
remind ‘em that a!l those words both 
pro and con which could confuse are 
covering up something much more im- 
portani than price issue. As we see it 
—IT’S A MATTER OF PRINCIPLE or 
basic rights in business. We always 
figured that when a man got out of 
line—the law should get after him. 
But if he’s a good member of the cit- 
izenry and disciplines himself—we 
never felt the law should lecture him. 
Seems to us somebody in the govern- 
ment was anticipating trouble—not 
waiting for any evidence of it. And we 
don't know of anything that regulates 
price better than competition between 
buyers and producers, Reckon that's 
somewhat the opinion of a lot of folks 
on this new problem. 
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system. 


headers are apt to be rather extensive 
in length. These headers are ordinarily 
outside the compressor building and 
they should be supported at intervals 
sufficient to reduce deflection to a prac- 
tical minimum. (Fig. 3.) 

A further consideration is the de- 
sirability of varying the pipe spans be- 
tween supports to help reduce synchro- 
nous vibration. It has been suggested by 
Moerke and Newman that these sup- 
ports be spaced at varying distances 
within a range of about 10 per cent 
above and below the calculated maxi- 
mum span of pipe, so that adjacent 
spans will be supported by piers having 
different spacing. If the calculated span 
is 15 ft, the adjacent span could be 
about 16 ft on one side and 14 ft on 
the other side. 

The subject of mechanical vibration, 
due to the movement of machine parts 
and pulsative forces in gas streams, has 
been a constant problem throughout 
the history of gas compressor design 
and operation. Several papers by M. L. 
Arnold, also N. H. Moerke and C. 
Newman have explored these problems 
with conclusions based on calculations 
and actual tests. 

Linear expansion within the piping 
system, due to varying temperature, is 
a definite consideration. In many in- 
stances sufficient flexibility has to be 
provided in the piping runs in order to 
eliminate excessive stresses in the pipe. 
A typical example of this feature is 
found in planning the suction and dis- 
charge laterals between the compressor 
cylinders and the main gas headers of 
a multiple compressor plant. In such 
a case the gas headers would normally 
be anchored at the midpoint in length. 
During the period of startup, or a rise 
in the opeyating temperature of the 


FIG. 3. Arrangement showing lateral gas lines connecting compressor units and header 





flowing gas, the headers will expand in 
length away from the anchor points, 
with resultant bending in the lateral 
lines. Control of stresses may be ac- 
complished by sufficient length pipe in 
the lateral lines, applied either as 
straight runs or as expansion bends. 

Points at which gas lines having any 
degree of pressure are restrained in 
any way should be secured by clamps 
or u-bolts. This is in preference to clips 
welded to the pipe. If it is necessary to 
resort to welded clips on pressure lines, 
the applied stresses and design features 
should be carefully considered, since, 
as we have already stated, some degree 
of vibration is usually present in the 
gas system. 

Adequate drain valves, properly lo- 
cated in the bottom of gas headers, are 
a very important requirement. The lack 
of these items often results in the ac- 
cumulation of condensed liquids which 
can well carry over into the compres- 
sor cylinders, with dangerous results. 
This can conceivably happen in long 
intake headers between gas coolers and 
compressor cylinders, even though gas 
scrubbers are in place. 

The low side of gas headers should 
be free from all types of ridges or ob- 
structions to flow, such as welding slag 
and screwed pipe ends, that might cause 
condensate to collect. In such cases the 
condensate could be highly corrosive to 
steel pipe. 

Common practice seems to indicate 
that the gas headers should be grouped 
on one side of the compressor build- 
ing and the utility lines on the other 
side. This procedure helps to keep the 
gas header area free from possible ob- 
structions in arranging a safe and op- 
erable gas piping system. The advan- 
tage is more pronounced in the case of 


THE PETROLEUM ENGINEER, January, 1955 





SR 


dependability 


One of two Western Gear Works speed reducing units 

in the new ammonia plant of Brea Chemicals, Inc., Brea, Calif., 
a subsidiary of the Union Oil Company of California. 

The units are driven by Elliott Steam Turbines at 3600 RPM 
input, delivering 1250 HP at 300 RPM output to drive 
Cooper-Bessemer reciprocating hydrogen compressors. 


When progressive companies design and construct 
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multi-stage compression units. 

A very important feature that may 
well be considered in planning the 
piping system is provision for “blowing. 
out” the gas headers before actual 
startup of the plant. This requires that 
all the gas headers be provided with 
blind flange ends where they would 
otherwise be blanked off with welding 
caps. An arrangement of this type 
allows the headers to be purged of slag 
and other foreign particles by exhaust- 
ing air or gas through them. 


Cooling Water System 
During the days of the engine- 
compressors, having massive sections 
and slow moving parts, large streams 
of jacket water at comparatively low 
temperatures were used. During this 
period it was frequently the rule to use 
open cooling water systems. With the 
development of engines and compres- 
sors, tending toward greater speeds and 
higher jacket water temperatures, cor- 
rosion and jacket “scaling” have be- 
come greater considerations, until 
closed cooling water systems are now 
the rule. Our discussion considers this 
type of system. 
The jacket water system is divided 
into the following cooling areas: 


1. Power cylinder jackets, including 
the exhaust manifold. 


2. Compressor cylinder jackets. 
3. Engine lubricating oil cooler. 


The consensus of opinion among en- 
gine manufacturers seems to indicate 
an average temperature of the cooling 
water to the power cylinder jackets 
from 145 F to 150 F and about 160 F 
from the jackets. A 10 F rise through 
the jackets is desirable with a maxi- 
mum of 15 F rise. The more water cir- 
culated with minimum temperature 
rise results in less stress in the jacket 
walls and other parts of the engine. 

The lube oil enters the engine at a 
temperature fairly close to that of the 
cooling water to the power cylinder 
jackets. For this reason the water to the 
oil cooler is somewhat colder than the 
water to the engine jackets. The dif- 
ference in temperature of the water en- 
tering these two areas is more or less 
dependent on the size of the lube oil 
cooler and the quantity of water cir- 
culated through it. 

The temperature of cooling water 
to the compressor cylinder jackets is 
usually close to that of the water enter- 
ing the lube oil cooler. 

Cooling water temperatures to the 
compressor cylinder jackets and the 
lubricating oil coolers vary consider- 
ably. Where the temperature of the 
water to these units is somewhere be- 
tween 100 F and 130 F and the lube oil 
coolers are of average size, two jacket 
water streams are frequently used. This 
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arrangement includes one stream of 
water serving the lube oil cooler and 
compressor cylinder jackets in parallel 
with each other. Another stream of 
water is then circulated through the 
engine power cylinder jackets at an in- 
fluent temperature of between _145 F 
and 150 F. 

An alternative to this arrangement, 
still considering the same size oil cooler, 
is to circulate a single cooling water 
stream through all three cooling areas. 
In this latter case the water is circulated 
in parallel through the oil cooler and 
compressor cylinders, after which the 
total flow is recirculated through the 
engine power cylinder jackets and the 
temperature automatically controlled at 
the desired point. Of the two cooling 
arrangements described above, the 
former, employing two separate water 
streams, affords more positive tempera- 
ture control. (Fig. 4.) 

Another jacket water flow arrange- 
ment may be developed where higher 
compressor jacket water temperatures 
and larger lubricating oil coolers are 
used. This requires a shell and tube type 
cooler of sufficient size to circulate the 
full flow of jacket water needed by the 
engine power cylinders. In this case the 
jacket water is circulated in series 
through the lube oil cooler and engine 
jackets in the order named. Cooling 
water from the same stream is circu- 
lated through the compressor jackets 
in parallel. This arrangement is illus- 
trated by Fig. 5. 

A number of variations in the above 
systems are used. In some instances gas 
compression ratios are low, or, say less 
than two to one. Then circulating water 
through the compressor cylinder 
jackets is replaced by filling the jackets 
with oil or the use of air-cooled cylin- 
ders. The comparatively small amount 
of heat induced is dissipated through 
radiation. 

The jacket water system should be 
arranged so that the least amount of 
water pressure is exerted against the 
cylinder head gaskets. This is accom- 
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FIG. 4. Jacket water flow including two circulating systems, one circulating system for 
the engine power cylinder jackets and a colder system for the lube oil cooler 


and compressor cylinder jackets. 
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FIG. 5. Jacket water cooling system with the full flow of engine jacket water circulated. 


plished by discharging the water di- 
rectly from the jackets into a surge 
tank and then pumping through the 
water coolers to the lube oil cooler and 
back through the jackets. The surge 
tank should be vented to the atmos- 
phere and carry cooling water level 
above the rest of the system. The cir- 
culating pump should be located close 
to the surge tank with a large suction 
line, free from bends, thus reducing the 
possibility of cavitation to a minimum. 


Starting Air 

Starting air at 250 psig is believed 
to constitute one of the operating haz- 
ards. This belief assumes that the lubri- 
cating oil, which is generally present 
in the air stream, is subject under some 
conditions to ignition from the heat of 
compression. The history of explosions 
in starting air systems of this pressure 
is sufficiently convincing to warrant ex- 
tensive research and protective 
measures. 

One means that has been considered 
logical in reducing this hazard is to cir- 
culate the air stream through a shell 
and tube type cooler on its way to the 
reservoir. A large proportion of the oil 
and water present may be knocked out 
in such a cooler, thus reducing the haz- 
ard from explosion as well as reducing 
operational troubles encountered as a 
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result of water. Excessive water pres- 
ent in the air stream often makes start- 
ing difficult. 

A check valve should be installed in 
the air line adjacent to the point at 
which it enters the power cylinder. 
This installation is definitely a require- 
ment, since it constitutes a safeguard 
against flame entering the starting air 
line and igniting any oil which may be 
present. Sufficient storage capacity and 
adequately sized lines are very impor- 
tant requirements to be considered 
while planning the starting air system. 
(L. F. Scheel covered the air volume 
requirements in “Development of Gas 
Engine Compressor Plants,” which ap- 
peared in the December, 1954, issue of 
The Petroleum Engineer.) 


Exhaust System 

The exhaust line from the engine 
through the muffler presents a hazard 
at times. This is in the form of ex- 
hausted fuel gas which has not been 
ignited. During a shutdown period, 
leaky valves may allow fuel gas to col- 
lect in the exhaust line. False-starts 
may also produce the same effect. 

When the engine is started this 
gas is ignited, causing an explosion. 
Heavily constructed mufflers installed 
in a vertical position have a tendency to 
help purge the system of pocketed gas 
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and offer resistance to minor explo- 
sions. A more positive means of purg- 
ing this system of gas pockets is to in- 
stall an air jet in the line close to where 
it leaves the engine. This arrangement 
allows the operator to blow-out the ex- 
haust system just before starting the 
engine. 

Apart from the hazards described 
above, it is possible to utilize the ex- 
haust stream for useful work in the im- 
provement of operating conditions. 
This is accomplished by the installation 
of air-cooled mufflers which draw the 
heated air away from around the engine 


area. 
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your “MASKED MEN’” deserve a break . .. 


A good welder is a good craftsman . . . he wants to do a professional 
job. You can help him and help yourself by equipping your welding 
crews with H&M Pipe Cutting and Beveling machines. The H&M 


Safety Considerations 

At least one state safety code re- 
quires that blinds be located in gas lines 
to and from compressor cylinders in 
cases where there is any question con- 
cerning the tightness of the block 
valves. The conservative decision 
usually includes blinds for the protec- 
tion of anyone working in or around 
the compressor cylinder. The same pro- 
vision applies to gas scrubbers or sim- 
ilar units of equipment. 

Shut-off valves should be located in 
the main gas inlet and outlet lines at 
a safe distance from the engine- 
compressor units. The preferable loca- 





' takes the guesswork out of the cutting and beveling operation . . . 
assures the welder of a smooth, homogeneous accurate bevel in a 
fraction of the time it would take to do the job by hand. 


And, here’s the plus feature — the hottest news to hit the pipeline 
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ting and beveling — write for information on the amazing new light- 


GED PIPE BEVELING MACHINE 


U. S. Trademark Reg. 


i equipment industry in many months is the announcement that the 


COMPANY 


311 £. THIRD @ TULSA, OKLA. @ PHONE 3-024] 


tion for these valves is the plant bound. 
ary. The conventional method of shut- 
off is by air-actuated remote contro] 
from a central station located at a safe 
and convenient point. Some of the 
safety codes require that these shut-off 
valves be located at a safe distance 
from the plant or major equipment. By 
observing the interpretation of the 
term “safe distance” in several plants, 
300 ft seems to be the rule. 

High liquid level alarms should be 
placed on all gas scrubbers to protect 
the compressors from liquid carry- 
over. These alarms are usually: float- 
operated and connected to an electric 
relay for actuating an alarm or shut- 
ting down the compressor units. 

The following are some of the pre- 
cautions employed to safeguard person- 
nel from lethal gases in the compressor 
system: 

@ Air blower and necessary duct 

work located in the compressor 

house. This produces a positive cir- 
culation of air throughout the length 
of the building sufficient to sweep 
any accumulation of gases out of the 
building through the pipe trenches, 


@ Double block valves and bleeders 
in gas lines to and from compressor 
cylinders. The bleeder is placed be- 
tween the block valves. 


@ Air ejector type evacuators are 
installed at each machine taking suc- 
tion from the distance piece between 
the crank case and compressor cyl- 
inder for the purpose of creating 
negative pressure around the piston 
rod packing. 


@ Gas analyzer installed with con- 
nections at each compressor cyl- 
inder and all other critical points. 


The problems discussed are not as- 
sumed by any means to cover all the 
difficulties encountered in the average 
compressor plant. If these items are 
given due consideration, however, it 
it believed that much may be accom- 
plished toward planning a satisfactorily 
operating plant. 

The writer wishes to acknowledge 
the assistance of the following in con- 
tributing to the preparation of this 
paper: L. F. Scheel, E. J. Flavin, A. M. 
Whistler, N. H. Moerke, and C. 
Newman. 
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Combining wide work range with precision 
grading accuracy, Parsons new 150 wheel-type Trenchliner 
opens from 12 inches to 25 lineal feet of trench per min- 
ute. Its 30 digging feed selections assure maximum trench 
production at every depth, width, and in all soil condi- 
tions. There are 6 cutting widths from 16 to 26 inches. 
Maximum digging depth is 5% feet. 


Hydraulic wheel-hoist gives smooth, positive control of 
trench depth. A hydraulic ram on vertical mast raises and 
lowers the digging wheel — maintains close grade tolerance 
at any depth. A separate hydraulic ram tilts the mast — 
balances weight of wheel forward on the machine when 
traveling, loading or unloading on trailer. 
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Send to: PARSONS COMPANY, Newton, lowa 


(Koehring Subsidiary) 
for literature on 150 wheel-type Trenchliner. 
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For digging dry or wet materials, quick-change buckets 
on the Parsons 150 are available with gumbo lips, or self- 
sharpening reversible “Tap-In” teeth. Buckets are all cast- 
steel — and are available with solid or tine backs. Shiftable, 
reversible belt conveyor, 24 inches wide, discharges spoil 
to either side of the machine. You also get standard tractor 
crawlers with lug-type shoes — and a choice of 58 h.p. gas 
or diesel engine. Your Parsons distributor has more infor- 
mation on this new 150 Trenchliner that will interest you. 
See him soon. 


5 other sizes of Parsons Trenchliners include wheel and ladder. 
types, full crawler-mounted, and a rubber-tired Trenchmobile. 





a 






View of Susquehanna crossing from west side. Dragline is excavating blasted material from trench for 24-in. line. 


Pipe Line vs. The Susquehanna River... 





P 623.371 


mile long crossing drilled through rock 


C. H. VIVIAN* 


THE Susquehanna, which crosses east- 
ern Pennsylvania in a generally north 
and south direction and empties into 
Chesapeake Bay in Maryland, is wide 
and relatively shallow throughout much 
of its course. 

During the past summer it was un- 
usually low because of a record-break- 
ing drought, and this circumstance pro- 
duced some strange conditions for the 
contracting firm of Pentzien, Inc., of 
Omaha, Nebraska, which installed dual 
lines across the stream for Texas East- 
ern Penn-Jersey Transmission Corpora- 
tion. Late in August, for instance, the 
stream was so shallow that drill barges 
were moved around by crawler- 
mounted tractors running on the water 
bed, and men in a hurry simply rolled 
up their trousers and walked out to the 
working sites. Then there came a day 
when the boats could no longer float, 
and the small amount of drilling that 
remained was done by conventional 
twin drills hung from _ side-boom 
tractors. 

The 265-mile line will extend from 
the Oakford storage field near Del- 
mont, Pennsylvania, 35 miles from 
Pittsburgh, to a point near Lambert- 


*Editor, Compressed Air Magazine, Phillips- 
burg, New Jersey. 


ville, New Jersey, where it will connect 
with the main Texas Eastern Transmis- 
sion Corporation pipe line that runs 
from Texas to New York City. The new 
line is 24-in. diameter, except at river 
crossings, where an additional 16-in. 
line was laid as a precaution in case one 
of them should break. Four other major 
river crossings besides the Susquehanna 
are involved in the project. Two of 
them, the Conemaugh and the Juniata, 
were contracted to Pentzien, Inc., and 


Tieing-in a joint of riverpipe on east bank. 






Twin trenches, 10-ft deep, cut through stream bed 
for Texas Eastern-Penn Jersey line in Pennsylvania 


the others, the Schuylkill and the Dela- 
ware, were awarded to the Missouri 
Valley Dredging Company. 

From valve headers on both banks, 
where the dual subaqueous sections tie 
in with the single overland conduit, 
the Susquehanna crossing is 5936 ft 
long, well over a mile. All but a few 
hundred feet of it on each side and a 
short stretch across a small island near 
the center of the stream is underwater, 
the river at that point measuring 5062 


































































e EE SA A 
P PIPE CUTTING AND 
BEVELING MACHINES 






e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


e FIVE MODELS (for pipe from 
4” to 36 inches) 


e ECONOMICAL 
e FOR RENTAL OR PURCHASE 


Illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 

illustrated left: Mathey Out-of-Round Attachment. Fits all 
sizes of Mathey (and Mathey-made) Machines. 

Wlustrated right: Mathey Shape and Coupon Cutting Attach- 
ment. For cutting pipe intersections and coupons for 
welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATELY AVAILABLE 
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Protect your line—always fine 


As enamel shield—never yteld 
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During low water periods, shot hole load- 
ers waded in stream bed. 
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were worn down approximately %4-in. 
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Bits after drilling a collective 2 miles of holes in river bed. All 


ft from high bank to high bank. The 
two lines occupy individual trenches, 
separated by 50 ft, with the 16-in. 
branch downstream. The general 
scheme was to excavate the trenches, 
pull the pipe into place and then back- 
fill the openings. Specifications called 
for a minimum of 3 ft of coverage, and, 
to be on the safe side, the contractor 
drilled the blast-holes an average depth 
of 10 ft and a maximum of 14 ft. 

About June 1, the water averaged 
5 feet deep in the working zone. As 
the bottom consisted of rock, with little 
or no overburden in most places, drill- 
ing and blasting were mandatory, and 
the company decided to do the drill- 
ing from floating equipment of its own 
design and construction. 

Two barges were built and equipped, 


3 


Solid line at top of map shows route of 265-mile, 24-in. line between Oakford storage field near Pittsburgh and connection with Texas 
Eastern’s main line (broken double line on map) near Lambertville, New Jersey. 


each with a different machine. Most of 
the work was done by the one carry- 
ing an air-powered piston-type sub- 
marine drill, which is essentially a mod- 
ern but smaller version of the units that 
achieved their first success on Panama 
Canal drill boats. 

The newer type submarine drill is an 
adaptation of one designed a few years 
ago. It has a 6'2-in. bore and 10-in. 
stroke, strikes 200 blows a minute, and 
can use 45%4-, 514- or 6-in. bits. 

Experience has shown that the piston 
drill is better adapted for submarine 
work than the newer, faster-striking 
hammer drill which serves almost uni- 
versally for small-hole blast drilling. In 
the case of the latter unit, which ordi- 
narily employs drill steel not more than 
2-in. in diameter, the relatively small 





New 512-in. bit attached to hollow drill rod. Below it is one of 
412 by 22-in. dynamite cartridges used for blasting. 
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Drill barge at work. Water level was so low that tractor with winch was needed to move 
boat between drilling points. In foreground are casings through which shot holes 


were loaded. 


bit tends to slither around and slip 
off boulders when they are encountered 
and, hence, to bind in the hole. 

Then, too, if sand or pebbles get 
into the hole, the steel often becomes 
stuck and is difficult to extract. On the 
other hand, the piston drill, with its 
large-diameter reciprocating rod and 
attached bit, works with a punching 
motion that seems to grind up material 
beneath and behind it. The whole as- 
sembly is sturdy enough to take the 
punishment without damage. 

On the Susquehanna crossing job, the 
drill was mounted on a heavy slabback 
that traveled up and down on a 35-ft 
structural steel tower. The barge, meas- 
uring 21 by 53 ft, was composed of 6 


‘ , a eS pa 


steel-plate pontoons, each 7 ft wide, 
262 ft long and 3% ft deep. These 
were assembled in 3 tandem groups 
joined together, side by side, with steel 
pins run through matching steel-plate 
“ears” working on the principle of old- 
style railroad-car couplings. 

About 6 ft of the forward end of the 
central pontoon section was cut off to 
form a block, U-shaped recess. The 
tower was erected at the edge of the 
base of the U, and planks laid across 
the opening in front of the drill and 
supported by the flanking pontoons 
provided a working platform for the 
drillers. 

As accompanying photographs show, 
the tower was trunnion-mounted so it 


Details of drill tower, which was hinged on a trunnion on the structural-steel base so 
that it could be laid back in a horizontal position, shown below. In right foreground is a 
3-drum winch used to maneuver barge by means of wire ropes running to shore points or 
“deadmen” in river. Behind winch is 500 cfm air compressor used to supply air for drill 
and tower hoists. 





















could be pulled down and laid in hojj- 
zontal position. The slabback and dril] 
served as counterweights, and the 
weight was distributed with such pre. 
cision that the tower was almost jn 
perfect balance on the trunnion. Ip 
addition, the base was set on horizontal 
steel members or skids by means of 
which the entire assembly could be 
readily moved from the barge and 
loaded on a truck or railroad car for 
transportation to another job. 

At the base and just back of the 
tower were two air hoists: A large unit 
that raised and lowered the slabback 
and drill and a smaller one that handled 
drill steel, sand pipe, etc. A 500-cfm 
diesel engine-driven compressor sta- 
tioned aft on the boat supplied operat- 
ing air for the drill and hoists. 

The barge was equipped with spuds, 
one at each forward corner, and these 
were lowered to the water bed to keep 
that end steady for drilling. Provision 
for holding the floating platform against 
the current and for moving it con- 
sisted of three wire ropes: Two ex- 
tending from the bow and one from the 
stern to points on shore or to “dead- 
men” set in the river at suitable places, 
These lines were run on and off their 
respective drums on a gasoline engine- 
powered winch. 

Because of the low and continually 
falling water level, however, it was not 
necessary to use this gear to any extent 
or to resort to one of two available 
small steel-hull boats propelled by out- 
board motors. Instead, it was possible 
for a bulldozer with a rear-end winch 
to travel the stream bed, and that ma- 
chine was utilized much of the time 
to nudge the barge the short distance 
between hole locations. It also pushed 
a lot of the overburden and loose rock 
out of the paths of the drill rigs. 

Trenching was started on the east 
bank and carried out as far as the island 
near the center of the stream. The crews 
then moved to the west bank and again 
worked towards the middle. In the 
beginning, the trench for the 16-in. 
pipe was excavated first. Some of the 
broken rock was deposited downstream 
in a ridge and the remainder was cast 
upstream and then leveled off with 
bulldozers to form a slightly inundated 
road to serve as a haulageway for 
equipment and as a working base in 
digging the upstream trench. The plan 
had to be modified later when the time 
limit for completing the 24-in. branch 
was moved ahead. 

Holes for each trench were drilled 
in 2 parallel rows spaced 42-in. apart. 
Those in each line were also normally 
spaced on 42-in. centers and staggered 
in relation to those in the neighboring 
line. When drilling, the bit worked in- 
side a piece of 7-in. sand pipe that 
rested on the river bed and was long 
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: enough to extend above the water sur- 
ie face. This kept sand and gravel out of THE RIGHT SLANT 
the the — After then was gy some 
; the bit was withdrawn and a lengt 
e of 512-in. casing was lowered inside C3 oa ¢/ Wy Pir 
In the larger one and bottomed partly in 
ntal the hole, a few blows on top of it with 
. of the drill bit forcing it down to insure 
be a secure fit. The hole was later loaded 
and with powder through this casing, which 
for was then removed with the aid of a line 
from the small air hoist. 
the In the area under consideration, the 
init Susquehanna crosses many miles of 
ack successive ridges of the Appalachian 
lled Mountains at a considerable angle, 
fm forming one gap after another. The 
sta- ridges are composed mainly of alternat- 
rat- ing layers of various sedimentary rocks 
that have undergone folding and struc- 
ids, tural changes as a result of long geo- 
ese logical processes. On the river bed, 
eep narrow bands of the more resistant 
ion formations rise a little higher than the 
inst softer intervening material and are 
on- naturally the first to be exposed when 
ex: the flow of water decreases. These 
the strata dip at an angle of around 60 deg 
ad- from the horizontal, and the pipe line 
es, intersects them at a slight angle to their 
eir strike. 
ne- Approximately 60 per cent of the 
drilling was in red shale, in which 
lly progress was fast, and the remainder 
not was either in rock of granitic origin or 
ant in quartzite, both of which were much 
ble harder than the shale. All told, the unit 
ut- drilled 1075 holes, about 10,750 ft in 1953 
ble the aggregate, or slightly more than 2 1954 
ch miles. The machine averaged around 
1a- a hole per hour, or from 18 to 20 holes . ° . « 
ne in two 10-hour daily shifts. This in- Steadily increasing sales at S$ fia 
ce cluded all down time such as blasting as a result of quality and service 
ed periods, when the barge had to be 
ck moved downstream well out of range, 
and also days when no drilling was 
ast done. Actual drilling time was 30 to 35 SPI’s plant includes: all the machines, methods and pro- 
nd minutes per hole. cedures necessary to produce the finest c/w pipe. SPI’s 
WS Virtually all this work was done with personnel are constantly aware of the value of prompt 
in 5 bits, 2 of 6-in. gage and 3 of 5¥%2-in. service. 
: se beer ba padny: a, For five ans Hy years SPI has enjoyed very substantial 
“ it was, to all appearances, as good as — in sales. Here is proof of the industry's accept- 
a new. It is made of alloy steel, is 20 ft ance of quality and service at SPI. 
st long and has an outside diameter of 
th 3% in. and a central 2%2-in. hole for 7 
od the passage of air to blow out the hole. > 
or Holes were loaded with 2 kinds of ( 
in powder, both in 4% by 22-in. car- 3 
in tridges weighing 16%4 lb. In the bot- THROUGH 
1e tom of each hole was placed a charge FREIGHT 
sh of “high-velocity” gelatin dynamite, RATES AT 
which has great resistance to disinte- THE ST. LOUIS 
d gration in water. On top of it were 
+t. put either 2 or 3 cartridges of ordinary GATEWAY 
ly gelatin dynamite, followed by some 
d sand stemming. Primacord, which was 
ig used for all firing, was connected to the 
1- water-resistant unit. a - - 
at It is believed that in most instances fandard pipeprotection #z8C. 
8 the Primacord detonated the upper car- 3000 SOUTH BRENTWOOD BLVD.-~ ST. LOUIS 17, MISSOURI 
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the Coal Tar 
Protection in 


Handy Tape Form 


The service behind 
TAPECOAT is as dis- 
tinctive as this coal tar 
coating, itself. 


To make this service as 
dependable as the prod- 
uct, the sales engineer 
who sells the job also 
services it. This means 
that you can count on 
everything he tells you 
because he is responsible 
for the job personally. 


The fact is, TAPECOAT 
gives you more lasting 
protection for your mon- 
ey because it is a quality 
coal tar product, and coal 
tar is nature’s own de- 
fense against corrosion. 


Specify TAPECOAT for pipe, pipe joints, tanks, and other 
vulnerable steel surfaces above or below ground. Its perform- 
ance record since 1941 merits your complete confidence. 
TAPECOAT comes in rolls of 2”, 3”, 4’, 6’, 18” and 24” widths. 
It’s easy to apply as our sales engineers will demonstrate. 





Write for brochure and prices today. 


The TAPECOAT Company 


riginators of Coal Tar Ta 














pe Protection 
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1533 Lyons Street, Evanston, Illinois 
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tridges first, but there was always the 
assurance that if this failed to happen 
the bottom one would explode those 
above it. Holes were loaded soon after 
they were drilled. To the end of the 
short piece of Primacord extending 
from each of them was attached a small 
block of wood which floated in plain 
sight until the time came to make the 
connections for firing. Fifty or more 
holes were ordinarily blasted at a time, 
but one group of 650 was shot near the 
close of the work. Approximately 90,- 
000 Ib of explosives was consumed. 

Blasting produced a trench with a 
V-shaped cross section up to 25 ft wide 
at the top. The broken rock that was 
not thrown aside was excavated with 
draglines equipped with buckets of %4- 
and 1%2-cu yd capacity. Each of these 
crawler-mounted machines built its 
own roadway in the trench as it moved 
along, first depositing rock behind it 
for that purpose and then, using that 
stretch as a base, removing material 
from in front of it and piling it along- 
side the trench. 

Both the 24- and 16-in. seamless- 
steel pipe laid in the Susquehanna 
River section are of extra-heavy con- 
struction, having 12-in. walls. As re- 
ceived from the mill, the 24-in., 40-ft 
lengths weighed about 130 Ib per 
linear ft. This was increased to more 
than 400 Ib by concrete coating, rein- 
forced with chicken wire. Prior to that, 
the pipe was given 2 coats of bitumastic 
enamel to protect it against corrosion. 
Sections that were to remain straight 
were delivered to the contractor already 
encased in concrete; those that had to 
conform to the contours of the terrain 
at the edge of the stream were bent 
in his yard on the east bank. The coated 
24-in. line had a negative buoyancy of 
around 100 Ib per running ft and the 
16-in. about 60 lb, based on the spe- 
cific gravity of water as 1.00. 

The pipe entered the open trenches 
in the river from the eastern shore, 
additional sections being welded on as 
the strings extended farther into the 
water. Pulling power was supplied by a 
winch placed at convenient points. 
Lines were attached to deadmen and 
heavy pieces’ of equipment to give it 
the required stability to do the job. All 
welds were X-rayed with portable 
equipment. After the completion of a 
weld, the adjacent uncovered areas 
were doped with enamel and encased 
in a protective jacket of wooden strips 
wrapped with wire. Once the lines were 
in position, the trenches were back- 
filled by the draglines. 


Acknowledgement 
The photographs and material in 
this article were reprinted from Com- 
pressed Air Magazine, October, 1954, 
issue. ket 
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Congratulations. to— 
SERVICE PIPE LINE COMPANY 


ON ITS 


NEW WYOMING—MISSOURI LINE 


. 


0. R. Burden 


CONSTRUCTION CORPORATION 
TULSA, OKLAHOMA 


ee 


O. R. BURDEN 


President 


P. T. THIBODAUX 


Vice-President 
P.O. Box 5216 


J. S. BURDEN 


Vice-President 


Phone: 8-3378 
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| ON BADGER PIPELINE sections recently completed, Contracting and 
| Material Co. of Evanston, Ill. reported their Cleveland “240” stayed 
io Pipeline Cleaners Co. well ahead of the pipe gang even where they encountered tough dig- 


me | ging like that shown. Get further information on the “240” for your 
. Fort Madison, lowa f 









FOR DETAILS WRITE 


1955 trenching requirements from your Cleveland Distributor or from 


. | The Cleveland Trencher Co., 20100 St. Clair Ave., Cleveland 17, Ohio. 


THE PETROLEUM ENGINEER, January, 1955 

















To obtain more information on products advertised see page E-33 D-47 





Pipe Line Projects 








The 7th annual Pipe Lne Contractors Associa- 
tion convention, to be held in Los Angeles, 
January 16-19, will have a Canadian note. 
Featured speakers (left) include N. E. Tan- 
ner, president of Trans-Canada Pipe Lines, 
Ltd., and R. A. McKimmie, member of a Cal- 
gary, Alberta, law firm and specialist in gas 
legal matters. 




















PIPE LINE ANODE 
CORPORATION 


25th WEST AVENUE AND SAND SPRINGS ROAD 
P. O. BOX 996 @ TULSA, OKLAHOMA 
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New Kansas Products Line 
Underway by Great Lakes 

Construction of a 162-mile 10-ip. 
pipe line from El Dorado, Kansas, to 
Kansas City is underway by the Great 
Lakes Pipe Line Company. 

The new project will supplement 
present shipping facilities from E| 
Dorado provided by an 8-in. line con- 
necting to the Great Lakes system at 
Humboldt, Kansas, but will not paral- 
lel its route. 

Because reserve capacity of the 
company’s lines between Humboldt 
and Kansas City is not adequate for 
the indicated traffic volume from re- 
fineries at El Dorado and nearby lo- 
cations, a separate line to Kansas City 
was required. Consequently, a direct 
course of shorter mileage was selected. 

Initial daily capacity will be 36,000 
bbl with power provided at El Dorado 
by a 1080-hp diesel-driven pumping 
unit. 

When the line is completed, the com- 
pany will discontinue the uneconomic 
operation of temporary secondary 
pumping stations on the 8-in. line at 
Eureka, Toronto, Selma and Bonita, 
all in Kansas. These stations had been 
added as an emergency method of 
furnishing increased capacity out of 
El Dorado until permanent needs 
could be determined. 


Northeast Colorado Gas 
Line Proposed 

Application has been made to the 
Colorado Public Utilities Commission 
by Natural Gas Producers, Inc., for 
authority to build 61 miles of pipe line 
at an estimated cost of $1,374,000. 

The project would include 48 miles 
of 10-in. line linking northeast Colo- 
rado fields with Colorado Interstate 
Gas Company’s main line from Hugo- 
ton field to Denver. Other lines would 
include 10 miles of 4-in. arid 3 miles 
of 8-in. 


Oklahoma Products Line 
Construction Underway 
Construction of an 81-mile, 6-in. 
products pipe line that will link its 
Enid refinery to the Oklahoma City 
area market is underway by Champlin 
Refining Company, Enid, Oklahoma. 
River Construction Corporation, Fort 
Worth, Texas, is building the line. 


Pipeline Supply Company Crose-Curran, Ltd. s 

2230 Magnolia Street 11102 Jasper Avenue Champlin announced a $4,000,000 

Birmingham Alabama Edmonton, Alberta expansion program at its Enid refinery 

eS nen Ce. mee Senate Company last September, which will provide im- 

Newark, New Jersey Houston, Texas proved products for the new pipe line. 
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Alberta Crude Outlet 

Application has been made by a 
group of companies operating in the 
Sturgeon Lake field area of northwest- 
ern Alberta to the conservation board 
of that province to build a pipe line 
outlet for their production. 

The company formed to construct 
the line, Peace River Oil Pipe Line 
Company, Ltd., proposes a 16-in. trunk 
connecting the Sturgeon, South Stur- 
geon, and Little Smoky fields with a 
106 mile, 12-in. line that would move 
crude south to the Edson, Alberta, 
pump station on the Trans Mountain 
Oil Pipe Line. 

The 16-in. would have a maximum 
capacity of 139,000 bbl daily from the 
3 fields. The 12-in. would have a 57,- 
600 bbl maximum daily capacity. 

Further plans would call for looping 
the 12-in. line and construction of a 
second 12-in. line to Edmonton as ex- 
pansion becomes necessary. Backers 
of the Peace River Oil Pipe Line in- 
clude Amerada, Gulf, Shell, Hudson’s 
Bay, Imperial, and Union, all majors 
active around Sturgeon Lake. 


New Buckeye Pipe Line 
Terminal Opened 

Operation of a new terminal on the 
Buckeye Pipe Line at Dupont, Pennsyl- 
vania, has been initiated by Tide 
Water Associated Oil Company. Ter- 
minal will have storage facilities total- 
ling 121,000 bbl and complete truck 
loading facilities. It is the second ter- 
minal completed this year on the 
Buckeye products line by Tide Water. 
First in opertion was at Macungie, 
Pennsylvania. 


Gas Sales Predicted 
Third Higher by 1957 


Sales of gas by utilities and pipe lines 
in 1957 will aggregate 74.3 billion 
therms, an increase of 31.5 per cent 
over actual sales of 56.5 billion therms 
in 1953, according to a report on gas 
requirements and supplies just pub- 
lished by the American Gas Associa- 
tion. Supplies of gas from existing and 
planned facilities to meet these in- 
creased requirements will total 81.6 
billion therms, an advance of 20.7 per 
cent over total supply of 67.6 billion 
therms available last year. 

To meet increased demands for serv- 
ice, the gas industry will require 4.6 
million tons of steel pipe during the 
1954-1957 period inclusive. Of this 
amount 2.9 million tons will be in the 
form of 16-in. diameter and over, pri- 
marily used for gas transmission lines. 
An additional 134,000 tons of steel 
in other forms and 446,000 tons of 
cast iron will be required by the in- 
dustry in the 1954-1957 period. 
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An estimated $114,000,000 will be 
expended during the next 4 years on 
underground storage projects. Antici- 
pated withdrawals during 1957 will 
aggregate 4.9 billion therms while on 
the 1957-58 peak day the expected 
underground storage withdrawals of 
102 million therms will represent one- 
fourth of the total available supply of 
gas from all sources for the entire 
industry. 

The greatest relative post-war in- 
creases in demand and in customer ac- 
ceptance of gas for gas househeating 
have occurred in northern areas. This 
reflects the tremendous pipe line ex- 
pansion program making more gas 


Projects 


available to the metropolitan centers of 
the North. Also reflected are the high 
heating saturation that has historically 
existed in the southern part of the 
country, and greater consumption re- 
quirements per customer in northern 
localities. 

Data shown in the AGA report pro- 
vides comprehensive forecasts of na- 
tional and regional statistics on an an- 
nual basis through 1957 and on the 
peak day through the 1957-58 heating 
season. Data shown relate to the entire 
industry and are based on replies to 
questionnaires from 159 gas com- 
panies, representing 87 per cent of in- 
dustry sales. 


With Big Inch Smooth Bends .. . 


In Performance! 


..« The CINCH Pipe Bender 












Features for Greater 
speed and Easier han- 
dling: 





Automatic Hydraulic 
Wedge-Type Pin- 
Up Slide 


Extra Large Piston 
Rams and Return 
Oil Lines 


| Hydraulic Lift Tongue 
- and Tulsa Winch 


! | Athey Tracks 
(optional) 


ue 
Bee : 
Pe 
oe 


7020 Long Drive 
Houston 17, Texas 


Phone: Milby 2484 


To obtain more information on products advertised see page E-33 


There’s no better method for bend- 
ing pipe smoothly and evenly than 
with hydraulically exerted cold com- 
pression as provided by The Cinch 
Bender. Contractors agree that Cinch 
provides speed, economy, and safe 
pipe bending right on the job. So— 


If you’re a pipeline owner or con 
tractor desiring top performance, in 
sist on the product which pioneered 
and continued to improve smooth 
bending in big inch pipe . . . Cinch! 


THE “CINCH PIPE BENDER” MAKES 
PIPE BENDING A CINCH 


4 
Cor mf on | | 


PIPELINE EQUIPMENT, Inc. 
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Projects 


Alberta Gas Trunkline 
Project Permit Given 
Permission to build a 300-mile, 


$38,000,006 gas gathering system has 


Skill given Alberta Gas Trunk Line by the 
| Alberta government. The permit will 
| allow the firm to build the vast trunk 
| e | system in time to meet requirements of 
| In tegrity | the Trans-Canada gas pipe line. 
| The company will also supplement 
its permit by conducting a study on 
eof efe the cost of constructing feeder lines for 
Resp onsibili ty | the purpose of arriving at estimated 
tariffs on moving gas from the field to 
| the Saskatchewan border where Trans- 
4 Canada will take gas. 
A committee consisting of represen- 
tatives of the three concerned groups— 
Trans-Canada, the trunk line, and pro- 
Constructors of ducers—has been set up to insure con- 
tinuing and active liaison. 


The feeder line costs and tariffs study 
is expected to facilitate the signing of 
gas sale contracts between producers 


and Trans-Canada. 











Oil Field Stations Electrical Installations Smiley Field Line In 
Canada Operation Ready 

A short crude oil pipe line connect- 
ing the Smiley oil field in central west- 
ern Saskatchewan with the Inter- 
provincial Pipe Line at its Kerrobert 
pumping station is scheduled to be in 
operation early in January. 








Pipe Line Department 
TRANSIT TOWER BUILDING 
SAN ANTONIO, TEXAS 
Phone: Capitol 6-2471 


OUR 


YEARS 


H. B. ZACHRY CO. 


GENERAL CONTRACTORS 


| OF SUCCESSFUL 


PIPELINE 























CONTRACTING IS 
YOUR ASSURANCE 
OF SATISFACTION 


























NOTICE: *< 


No change except the 
corporate name. We 
still have the same 


ownership, same 


; Welding Saddles 
management, same 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—*“‘PELCO.” 


bo Na << 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 Shreveport (84), Lo. 
SEE YOUR NEAREST SUPPLY HOUSE 
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S'tcn OF SATISFACTION 


TRANSMISSION DISTRIBUTION 
LINES SYSTEMS 


SOMERVILLE CONSTRUCTION 
COMPANY 
ADA, MICHIGAN 




























(Formerly: Pelican Well Tool & Supply Company) 
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clcome to the Pipe Line 


Contractors Association 
1955 Convention in Southern California 


being 
uthern California, 

a home of H & L ping 
Company, wishes to hig 
light your convention here 
by awarding 


e $1,000 watches | 
ig winners of the | 
H & L contest. | 














W ALLACE PRATT, world famous 
geologist, said: the place to find oil “is 
in our own heads.” 

Carter production people, engineers 
and geologists proved how right he was 
in their work at Loudon. And they did 
it almost without leaving their desks. 


““Eound” 100,000,000 Bbl of Oil 


Using slide rules, maps and their own 
and industry’s experience, (“heads”) 
they “found” another 100 million or 
more barrels of oil. 

Loudon, the sprawling pool which 
covers 22,000 acres in Fayette and 
Effingham counties in Illinois, already 
had produced more than 176,000,000 
barrels of oil. 
How then, could our engineers find 
another 100 million barrels of oil in a 
drooping field which had been pro- 
ducing since 1937—a field where some 
wells had declined to only a couple of 
barrels of oil a day? 
Water flooding would do it. 
Speaking to a group of 50 Illinois 
and New York City newspapermen, 
radio people and state officials who 
toured the field late in August, John 
a Sprague, Eastern Division manager, 
sail forecast this massive increase in oil re- 
R. E. Ashley, Carter engineer, right, uses reservoir model to demonstrate how Carter is using flood tReprinted from The Link, published by 


4 Rt The Carter Oil Company, issue of September- 
to recover an additional 100 million barrels of oil at Loudon, Illinois. October, 1954. 








Another 100 Million Barrels 


Vast Carter water flood project rejuvenates old wells in Illinois field 


& 

% 
{ 
‘ 
Bat 
Se 
a 
o 


L. Q. Loftin, left; W. F. Lytle and Walter Frisby test gas accumulator 


Roustabouts Robert Sprehe, left, arid Harry Beccue put finishing touches to 
before installing it on water injection pump. 


gravel mat around tanks on Bennie Shaw lease. 
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FOR ACCURATE 
POSITIVE VALVE 
POSITIONING 


TENS OF THOUSANDS IN USE 


FEATURES 


@ COMPACT — SIMPLE @ AVAILABLE WITH OR WITH- 
RUGGED OUT BY-PASS 

e 5 YEARS FIELD SERVICE @ USABLE AS REMOTE POSI- 

@ EASILY ADJUSTABLE TION INDICATOR 


@ FORCE BALANCE TYPE OF @ FOR DIRECT OR REVERSE 
POSITIONER ACTION VALVES 





TECHNICAL DATA 


| TEST 

- —_——— A 
INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE NEEDED TO 0.07 LB 
PRODUCE 2 LBS. TO 15 LBS. TO DIAPHRAGM 


— °° 2 
TYPE 3500 _ 








STEM MOVEMENT SENSITIVITY an 
AMOUNT STEM CHANGE TO |____'2 TRAVEL [] 
PRODUCE 2.LBS. TO 15 LBS 2” TRAVEL 0.015 AVE. 
TO DIAPHRAGM 


0.0037" AVE 





oo —___—_—_—_—_—__— 


94s TRAVEL 
1440) r a 1.2°— 1.2 SEC 
TIME IN SECONDS _ 42 TO 48 SEC. 
FOR FULL TRAVEL 7.2 SPC TO 96 SEC. 
105 TO 126 SEC. 





sine wd 2" TRAVEL 0.0006” AVE 
N POSITION AT 
9 LBS. CONTROLLER PRESSURE TRAVEE 0.001" AVE 


EFFECT OF VARIATIONS 
2 TRAVEL 0.1 LB. PER 5 LB. CHANGE 


IN ee \ - 3 = = 
4 ie ‘hes ta 
AIR SUPPLY PRESSURE | TRAVEL 0.1 LB. PER 5 LB. CHANGE Be ath a itt 


— a 








CHARACTERISTICS 
CONTROLLED P VS DIAPHRAGM P 


STABLE 
COMMENTS ADJUSTMENTS 
- ear ALL EASY AND SIMPLE 
AIR CONSUMPTION NORMAL 


9 LBS. DIAPHRAGM PRESSURE 15.0 CU FT/HR 
Ets GOVERNOR COMPANY 


FOR COMPLETE DETAILS WRITE FOR BULLETIN E-3500. fs 


LINEAR 























utelaialelitich cape leh ae. 


LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE CONTROL 
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Source well in foreground, storage tank and pump house are typical 
of our 10 water flood plants in the Loudon field. 


covery at Loudon through use of sec- 
ondary recovery methods. 

Primary recovery methods generally 
recover not more than 25 per cent of 
the oil in Illinois fields. Loudon is no 
exception. 

From a peak of 48,000 barrels of 
oil a day in 1940, Carter’s production 
at Loudon gradually declined to 12,000 
barrels a day by 1950. Only by gas 
repressuring and other steps taken to 
bolster production had we been able to 
keep it even that high. Production 
would continue to dwindle. Were we to 
stop now knowing that three-fourths of 
the oil was still underground? Not by a 
long shot. 

So, beginning in 1950 Carter drilled 
three water injection wells to the pro- 
ducing formation. We started a small 
pilot flood on 90 acres. For more than 
a year nothing happened. 

And this was good. Our engineers 


Franklin Bernahl, roustabout, checks a water source well. 


E-4 


~. 


Interior of spotless Bennie Shaw pump house where Walter Frisby, mete; 


man, adjusts electrically-driven injection pump. 


considered it a very hopeful sign be- 
cause it meant the water was not by- 
passing dormant oil in the formation. It 
indicated that water was pushing and 
shoving oil ahead of it to the producing 
wells. 

Then, late in 1951, production at 
nearby wells spurted. By early 1952 
wells which had been producing three 
to four barrels of oil began pumping 
100 or more after the water flood 
“kick”! 

Confident now that most of the field 
would respond to water flooding, 
Carter swung into action on its broad 
program to flood the field. 

“Increased oil production due to 
water flooding already amounts to 7,- 
500 barrels daily,” W. F. Eiting, Divi- 
sion production manager, told the visit- 
ing newsmen. “The total cumulative 
gain since water flooding began in 1950 
is an impressive 2,600,000 barrels of 


oil! Without water flooding that oil 
never would have gotten to the 
surface.” 

Six thousand, seven hundred acres 
are now under flood. In acres flooded 
—when complete—Loudon will be 
one of the largest single fields under 
flood in the world. 

Eventually the flood will cover vir 
tually all of 22,000 acres in the field 
which rambles over the Illinois hills 
for roughly 15 miles and averages 4 
miles in width. 

“Our basic problem at Loudon is 
to pump enough water underground to 
fill all the empty or void space remain- 
ing in the formation,” Eiting said. “It 
is a task of tremendous magnitude.” He 
pointed out that 160 millon barrels of 
oil have been removed from this for- 
mation since the field’s discovery in 
1937. That’s a lot of empty space. 

To get water to fill the void space 


James Broaddus, water flood pumper, at an injection well. 
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if yours 
IS a 
fluid 
heating 
problem 


MAXIMUM FUEL EFFICIENCY 
1. The generic design of Iso-Flow heaters, including 


the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create: minimum outside shell 
temperatures and, hence, exceedingly low radiation. 











4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec- 
tion sections all heaters can be engineered for opti- 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and allied industries...for all processes and for any duty, pressure, 
temperature and efficiency . . . and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN 


SItZE 


CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, boston ® D. D. Foster, Pittsburgh * Faville- 
Levally, Chicago * Lester Oberholtz, Los Angeles ® Gordon D. Hardin, Louisville * Turbex, Philadelphia (Narberth, Pa.) 
Foreign Licensees: Englond — BIRWELCO, LTD., Birmingham 6 © France — HEURTEY & CIE, Paris © Germany — OR. C. OTTO & COMP., Bochum 
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left by the withdrawal of this 160 mil- 
lion barrels of oil, Carter is drilling 
water source wells to the Tar Springs 
sandstone, a salt-water saturated for- 
mation 1,100 feet below the surface. 

All this water is filtered and injected 
underground into the Chester sand- 
stones. These formations, like gigantic 
rock sponges, are filled with micro- 
scopic pores or void spaces. Once those 
void spaces left by the removal of pro- 
duced oil are filled with water—and 
still more water is coming in—some- 
thing has to give. Thus the water be- 
gins to push the oil through the rock 
to the well bores. 

“Carter already has injected more 
than 22,000,000 barrels of water under- 
ground,” Eiting told the newsmen. 
Daily average water injection rate now 
is 69,000 barrels a day. Later our en- 
gineers expect to inject as much as 
125,000 barrels of water per day when 
all of the floodable acreage is. included. 
It would take 525 railroad tank cars to 
haul one day’s supply. 

Already Carter has completed or 
nearing completion ten water injection 
plants, each one consisting of source 
wells, pumps, prime movers, filters and 
storage tanks. All plants are inter- 
connected. Mechanical breakdowns at 
one plant then will not halt injection 
in the trouble area. 

Operation and maintenance of the 
plants is handled by experienced Carter 
men from our gasoline plants in the 
field. 

No water from streams or lakes and 
no industrial water from other sources 
is being injected at Loudon. The salt- 
laden water from the Tar Springs for- 
mation gets special handling to adapt it 
even for our use. It is injected through 
a closed system which excludes air, re- 
ducing corrosion of pipes and pumps. 

Already some of this injected water 
is being lifted back to the surface with 
the oil. Separated from the oil, the 
water then is refiltered and re-injected 
into the producing formations. Again 
and again this water will make the 
trip underground. Engineers call it re- 
cycling. Near the end of the operation, 
15 or more years hence, engineers pre- 
dict 90 to 95 per cent of the water be- 
ing used will have made numerous trips 
underground. 

And the water is doing its work well. 


Wells Show Increase 

To date 501 wells are showing in- 
creased oil production from water 
flooding. Carter has converted 168 old 
wells to water input wells. It has drilled 
32 new wells. 

Where old wells are converted to wa- 
ter input service, a small spudder rig 
is moved in to clean up the well so it 
will take more water. 

Five such spudder rigs now are op- 


erating in the field converting wells to 
water injection service or completing 
new water wells. Sometimes, depending 
on sand conditions, two formations can 
be opened to water injection in a single 
well. 


Cooperative Project 

And such technical problems weren’t 
the only headaches. The Loudon water 
flood is a “cooperative” project—not 
a unit operation. A unit could be op- 
erated as one big field. 

Before starting the water flood proj- 
ect on a large scale Carter representa- 
tives contacted 1,842 individual royalty 
owners representing 4,169 separate 
royalty interest. One farm alone had 
126 different royalty owners. Owners 
of royalty at Loudon lived everywhere 
in the United States and Canada. Some 
were even in Europe. 

Steve Huston, Division land man, 
assigned Robert J. Leman, office land 
man as the “pusher” for people we 
hired to contact royalty owners. Leman 
was aided by E. L. Stewart, Jr., and 
later by Hunter L. Martin, Jr. Under 
Leman’s direction our representatives 
drove a grueling 120,000 miles in a 
little over three months to secure “con- 
sents” from royalty owners. 

When these “consents” were filed 
with the circuit clerk of Fayette 
County, they filled six and one-half 
volumes of 650 pages each. The re- 
cording fee—$3,064—-was the largest 
single recording fee ever paid Fayette 
County. 

The Loudon water flood puts money 
in the pockets of royalty owners. Some 
leases have experienced ten-fold in- 
creases in production from water flood- 
ing. An average well which had de- 
clined to two or three barrels of oil 
per day now pumps its allowable of 75 
barrels. 

One royalty owner, in the initial 
flood area, getting a substantially in- 
creased check for the first time, wrote 
Carter to ask if a mistake hadn’t been 
made. 

There was no mistake! 

Other royalty owners got bigger 
checks as the flood expanded. 

All this work meant too, that sound 
secondary recovery methods at Loudon 
added 100 million barrels of oil re- 
serves in the state of Illinois. Without 
this conservation step the oil would 
have lain dormant in the earth—of no 
value to anyone. 

All that “head” work and physical 
labor achieved the equivalent to dis- 
covering a great and entirely new oil 
field containing 100 million barrels. 

Measure that by this rule of thumb 
in the oil industry. Only one wildcat 
well out of every 967 drilled in the 
U.S. ever finds a field with recoverable 
reserves of even 50 million barrels. 


k*k* 


CLASSIFIED 





OIL WRITER 


Position available on petroleum 
publication for experienced refining 
engineer familiar with overall petro- 
leum industry operations. Must be 
capable writer and willing to travel, 
Position has excellent future. Give 
details on education, experience, and 
salary desired. Replies strictly con- 
fidential. 


Address Box RE, The Petroleum 
Engineer, P. O. Box 1589, Dallas, 
Texas. 














EXPERIENCED 
OILFIELD ENGINEER 


Graduate with 4-6 years varied field 
and production control experience, 
some in floods, for staff position 
with progressive nationally known 
independent. Heavy development 
program will require long hours in- 
tensive application and some travel 
in Texas, Illinois, Indiana, Ken- 
tucky, Kansas and Oklahoma. Un- 
usual opportunity for man qualified 
and willing to assume heavy re- 
sponsibilities. Letters giving full de- 
tails will receive utmost considera- 
tion. Our engineers know of this 
advertisement. Reply in confidence 
to Box 158 % Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 














PETROLEUM 
ENGINEERS 


Experienced graduate engineers or re- 
cent graduates, for immediate and 
future job openings in Saudi-Arabia 
and New York City. For engineering 
work in development, production, drill- 
ing, process, and oil and gas engineer- 
ing on primary and secondary recovery 
problems. 

Salaries commensurate with education 
and experience. Write giving full par- 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number. 

Recruiting Supervisor, Box 59 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, N. Y. 




















Sun Builds Lab 


Sun Oi! Company has begun construc- 
tion of its $400,000 production research 
and development laboratory north of 
Dallas, Texas. Structures include a 
single-story ‘“E"-shaped lab and a serv- 
ice building. Completion is slated July 
1, 1955. 
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snows... ARACKU 


the most oil-resistant nitrile rubber ever marketed! 


Here is a new oil-resistant chemical rubber you can rely 
on for the most demanding applications— developed 
specifically to meet today’s needs for increased resist- 
ance to a wide variety of oils and solvents. 


New Paracril D has unequalled resistance to oils, 
fuels, many hydraulic fluids, esters, aromatic hydrocar- 
bons, and chlorinated organic liquids. 


This special acrylonitrile-butadiene rubber also offers 
good tensile properties, high resilience, and excellent 
abrasion resistance. It dissolves in a variety of solvents 
to give solutions with low viscosity, excellent adhesive 


properties— ideal for cement applications. 

You'll find Paracril D extremely advantageous fo 
hose, seals, packings, rolls, and a wide variety of molded 
calendered, and extruded articles— versatile enough fo! 
use practically wherever a highly oil-resistant rubber o1 
rubber-like material is required. 

Write today for complete information on this highly 
important new synthetic rubber and the many advan 
tages it offers. 


Also inquire about the many other types of Paracri!® 
made by Naugatuck Chemical. 


Naugatuck Chemical 








| ALI TUCK 


yx Division of United States Rubber Company 
Naugatuck, Connecticut 


Ss 





BRANCHES: Akron * Boston * Charlotte * Chicago * Los Angeles * Memphis * New York * Philadelphia © INCANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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When all production factors are under control 


one still remains — the willingness to work — 


and it often determines the profit margin. 


and Productivity 


THE greatest of all arts is the ability 
to create circumstances which cause 
people to want to produce to the maxi- 
mum of their capacity in the attain- 
ment of common objectives, not 
because they have to, but because 
they want to. 

Productivity is dependent upon a 
variety of conditions. It involves the 
product, plant design, flow of work, 
facilities and equipment, production 
know-how, methods, procedures, and 
many other engineering factors. In 
addition to these engineering factors 
productivity is also dependent upon 
morale, a willingness to work, and job 
satisfaction on the part of employees. 


Attitude of Mind 

Morale is an attitude of mind. It is 
the unconscious fragile spirit that per- 
meates the entire organization. It takes 
a long time to develop it. It is fluid and 
unstable. It is never permanently estab- 
lished, and it must not be taken for 
granted. 

Top management must accept final 
responsibility for the morale and pro- 
ductivity of the total work force; for 
employee attitudes, and their willing- 
ness to produce, for attaining maxi- 
mum production with a minimum of 
stress, strain, and friction; and for team- 
work and loyalty of the work force. 

In order to maintain morale and 
productivity, it is essential that ade- 
quate management controls be estab- 
lished and maintained which will as- 
sist the president and his board of 
directors to: (1) Project desired re- 
sults accurately; (2) identify and fore- 
cast major trends; (3) determine needs 
for changes; and (4) to detect prob- 
lems in time to take corrective action 
before they become critical. 

What can top management do to 
create the climate which causes high 
morale and productivity? Five steps 
which will improve morale are: 

1. Develop and publish objectives 





Reprinted with permission from Sys- 
tems, the Remington-Rand magazine. 
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ORALE 


Dick Carlson 





The Author 


Dick Carlson has participated as a 
consultant in studies of top-manage- 
ment problems 
in a wide va- 
riety of indus- 
tries such as 
railroads, min- 
ing, finance, in- 
surance and 
wholesale dis- 
tribution; the 
manufacture of 
heavy machin- 
ery, motors, 
jewelry, pull- 
man cars, cosmetics, paper, glass and 
building materials. He joined Rogers, 
Slade & Hill, New York, in 1945; part- 
ner since 1947; consultant for Farm 
Bureau Insurance Companies since 
1948. Served in Washington as Direc- 
tor of Personnel for the FCA, CAA, and 
FCC, 1935-45. Management Consult- 
ant, Department of Defense, 1949-50; 
past president of the Society for Per- 
sonnel Administration. 














and policies. This takes courage and 
skill, but whenever men place greater 
emphasis upon security or the status 
quo than they do upon opportunity, 
initiative withers and dies. 

2. Create relationships and condi- 
tions. All executives and supervisors 
must have pride in their organizations, 
pride in their own jobs, and pride in 
the accomplishments of their subordi- 
nates. Experience proves that the per- 
formance of total work force is direct- 
ly related to quality of supervision. 

3. Develop acceptance. Build up in 
the minds of first and second line 
supervision, as well as the top execu- 
tives, an understanding and accept- 
ance of what the company is attempt- 
ing to accomplish—a deep conviction 
about the organization’s purposes. 

4. Conduct well-planned and effec- 
tive meetings regularly (a) at least 
once a year—all employees; (b) three 
or four times a year—all supervisory 
personnel; (c) once a month—all key 
management personnel; and (d) week- 
ly—top management conferences, as 


required. It's what happens in the 
executive sessions of management, 
when the doors are closed and the 
chips are down, that makes for real 
“morale” in the organization. 

5. Issue well-designed and interest- 
ing publications: (a) company paper 
—weekly or monthly; (b) manage- 
ment reports to employees—annually 
or quarterly; (c) reports to owners, 
members, stockholders, or policyhold- 
ers — annually; (d) periodicals and 
special reports as required; (e) hand- 
books, standard practice instructions; 
(f) organization manuals, at appro- 
priate levels; and (g) continuous train- 
ing materials. 

Some of the strongest incentives that 
can be provided by management in the 
development of employee morale in- 
clude recognition of individual abilities 
and interests; opportunity insofar as 
practicable, proportionate to perform- 
ance; rewards (non-financial as well as 
financial) commensurate with _ per- 
formance. 

We can see how some of these view- 
points and principles were put to work 
by the management of the Farm Bu- 
reau Insurance Companies. A prelimi- 
nary study emphasized the fact that 
their organization structure had, 
through the years, like Topsy, “jes’ 
growed.” Departments had developed 
around strong individuals, rather than 
around major functions. As in other 
organizations, many problems could 
be traced in part to inadequate organi- 
zation structure. 





Question and Answer 

As soon as the management of these 
companies agreed that a revised or- 
ganization structure was imperative, 
the question was asked: “Reorganiza- 
tion along what lines?” The answer 
was, “A structure well-designed to 
accomplish most effectively the over- 
all objectives of the organization.” 

Without a definite written  state- 
ment of company objectives, it is diffi- 
cult to design a sound organization 
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structure or to develop criteria for programs for the organization as a to establish objectives and standards by 
appraising the effectiveness of man- whole, the home office staff, and each each major department. 
agement, except by opinion, guess- of the regional offices. This has been The fundamental improvements in 
work, or individual judgment. accomplished through: 1. Organiza- operation reveal in part the results of 
Whenever a company undertakes a tion manuals, which outline in writing the long-range management improve- 
reorganization program, it takes cour- descriptions of all management jobs, ment program which created the cir- 
age to let the chips fall where they as well as the objectives, functions, re- cumstances necessary in order to 
may. Whenever the careers and the sponsibilities, and criteria for measur- change the previous trends of decreas- 
status Of top executives are affected ing the performance of every major ing productivity and increasing costs. 
in a reorganization program, there is home office and department within the 
always a grave danger that funda- companies. 2. President’s report to the Remedial Action 
mental principles and major issues will board, which summarizes monthly and I believe that what has been done 
be obscured by self-interest. Unless quarterly the company’s accomplish- by these companies to improve mo- 
management has the will and the cour- ments of total end results in conform- rale and productivity can be done by 
age to be completely objective, little ity with over-all objectives and poli- almost any organization, to the extent 
improvement can be made. cies as previously approved by the that its management will analyze the 
Good organization, however, is not board. 3. Management control reports, causes of any unsatisfactory trends in 
a cure-all. If any executives are weak, which reveal currently the basic infor- its Operations and then apply effec- 
no amount of tinkering with the or- mation necessary to assure adherence tive remedial action. kk 
he ganization structure is going to solve 
nt, that problem. Imaginative and capable 
he management is a constant need that FINANCIAL REPORTS FOR FIRST NINE MONTHS OF 1954; 
al doesn’t end with the adoption of an Grogs income Per cent Net income Per cont Fer comsmen share Price per share 
i j change change net income - 
organization structure. 9 mo., 1954 1953 from 9mo.,1954 9mo., from Sept. Dec. 
st- bh Name of company $000 $000 1953 $000 1953 $000 1953 1954 1953 1954 1983 
yer The Next Step Amerada... i-a---  GLGI7 63,543 8 LGBT 12962 103.70 A.M aBLG 165 
. ; i nderson-Prichar a 5 368 —25 3.12 4.14 4414 431% 
ge- After the revised plan of organi Argo Oil............. 7808 7,001 +12 3310 - 3333 —1 1.66 1.67 24 18 
lly zation was established, the next step Ashland O & R...... 172,503 177,884 3 5,124 7,736 —34 72 «1.210 (1281188 
) . Atlantic...........4. 433,395 447,215 3 26.401 33,062 —20 284 3.58 345% 28 
Is, was the development and adoption of 
. ; — Bishop.............. 1,361 1,332 +2 160 178 -—10 43 48 % II 
Id- arpa? salary ae ny col pe Cities Service. ....... 619450 644,727 4 09117715 187.95 9.70 107% 78 
ed the design and installation o mtinental.......... R et +4 31, 1168 +41 £3.22 3.20 71 52 
nd — ‘ aes: : ‘ Cosden Pet.......... 35,722 34068 +5 2,493 2179 +11 2.34 2.69 19% 15% 
id- an executive position classification Deep Rock’.......... 29,962 31,099 —4 2.4168 1,024 +136 5.24 2.28 4614 351% 
ns; plan for the gr pe of more than 700 Derby oil" be oo 17,812 16,424 +8 aii’ 961 —22 1.60 2.07 24% 16% 
j es eneral American!. +9) 667 + J 5,388 +22 5.49 4.71 4814 40% 
rO- supervisory and management posi os ae cee 1,205,000 .... 116,350 116,828 +0 4.74 4.76 61g 46% 
in- tions; the establishment of equitable Hancock PARIIRE 32,6185 | 38153 —15 5106 12,029 —58 1.62 3.88 28% 20 
: + 1% 57 
salary ranges for each grade; the classi- onolulu,........... 22,837 21,944 +4 8,129 7712 +5 #433 411 71% 5i 
: iti Houston Oil......... 24,029 24,010 +0 4,308 5,002 —14 3.23 3.77 77% 663 
lal fication of all positions affected from Hugoton Production... 3,183 2982 +5 1,485 1244 419 1:75 1.46 4514 40 
he the first-line supervisors to and includ- Husky’ ge 18,741 on +82 eee - aa +1 6 
" : : : err-Mc' ee Baan y + a ‘ —12 j : 41 41 
in- ing the president, and the adoption of Lion Oil.......22... 73.552 68158 +8 7588 7450 +2 245 241 41% 29% 
ies a systematic program for appraising 4 Land & Exp... 18,778 16,764 +12 10,879 8,017 +32 3.55 2.69 74% 513 
as executive performance, together with Maracaibo. . 1,500 1,525 —2 341 3244 +5 84.6965 KH 
: : Mid-Continent Pet.... 122,276 128004 —4 9,795 10,626 —8 5.25 5.72 9316 66 
m- a well-organized plan for approving Middle States. . 8,310 8.571 —3 1,662 1,901 —13 7 82 128% 12% 
mn salary increases. Monterey Oil........ 5,189 5,288 —2 553 1912 —7l 43 1.72 345% 335 
S The companies’ next major 4 Ohio Oil. .... 187,218 181,267 +3 «=. 28,281 «=: 33,025 14 4.315.038 65%_—s588 
er ee — eae Fe ob Pacific Western... 10,668 +21 5276 «= 8.960 41 «= 93s«d 64 «S331 
lem was “growing pains.” Based upon Panhandle aa see oe +1 so 664 — 1 Al 42 #™% 6 
: : ‘ illips Pet.......... 77 5,702 +4 615 55458 +0 3.80 380 62% 5314 
W- the successful experience of two pilot —piymouth Oil...) 68,623 «73,442 — 7 =~ 4,930 6,744 —27 2.05 2.81 28 238 
wrk programs, the decision was made to puoi eee ceceess -.. 20,829 «=«18,818 «4124714142848 
3 u- decentralize all operations. Since that Quak cer State ne 133,682 137,810 —10 ifs 53 =| 1.79 1.66 25% 21% 
. . ichfield............ ‘ ; +7 ¢ 19,359 — 4.84 57% 48 
ni- time several regional offices have been Seaboard... 20,08 28° +1 5346 5214 +3 1.46 143 3714 2914 
id the companies’ operations have been Shell Oil... . ou Oe +5 a ee te se le le 
anes ali : Signa eeeeecee (Guichen.  pemaemee ee i i + : 1.78 26% 19 
ies completely decentralized into geo- Sinclair ts amet 741,530 688,478 +8 52,806 7,506 +11 4-29 3.87 46% 3184 
: ; RRR 56, 4,564 — 5 9 22, —7 3.64 3.93 45'6 35! 
ed graphic units. Socony-Vacuum...... 1,185,400 1,189,000 +0 128,000 133,000 —4 3.65 3.80 48% 3514 
an Every one of the moves has gone off ‘ . 
lik : Standard California... 904,366 859,382 «+ 5 «154,021. | 140,217 +10 5.15 4.66 ©7584 521% 
ver ike clockwork. Details have been thor- Standard Indiana... 1,240,428 1,284,546 — 3 Bi44d 88,634 85.25.75 0275 8g 
: tandard Jersey... 4,235,000 4,156,000 +2 438, 432, +1 7.23 7.13 100 72 
ald oughly worked out in advance by those ——andard Ohio... 236,855 252.157 —6 12385 14198 —13 2.93 3.38 413% 32 
ni- to be affected. Each of the regional Sun Oil?............. 328343 322115 +2 20,407 21,659 —6 2.64 3.03 78! 6934 
offices has gone through the same kind Sunray Qil........... 94,200 105,445 —11 15,000 18,900 =16 1.11.84 10% 18% 
: Superior!..... 2.2... ) m1 +6 10, ; —14 2%. 8. 25 «650 
A See goa eer er ee i a 
i exas ,710 218 = +18 : 912 + 63 8934 39 
efinite plan has been developed = Fame pic CAO. 16201 16080 «+ 1587) 50Rk EO 821s (3484 
= ae Aen te cneD SENN Ue Tide Water Associated 338,289 349,232 3 26,96 26,915 0 2.01 2.00 24% 20! 
H . q ide Water jated 338, 349, = 967 5 + : A 24) 20% 
or- ordination of all phases of manage- Toklan Royalty... 041 wna tts +8 4 238 oa it +41 2 ie 4X iis 
m i j i a Union Oil of Calif..... 266,038 207 +12 : q — 9 : 494 8% 
— nent including line and staff execu Union Sulphur & Gil. 13,921 15,333 — 9 936 1,306 —28° 1.05 1.95 44 37% 
Za- tives, home office, and regional opera- Universal Consolidated 2,949 4.117 —28 1,201 1803 —33 1.99 3.09 63 58 
ee) ye i a a er a a ne Ty 
: a ileox Oil....... 496 Y +1 — 2. % 21 
to _Concurrently with the decentraliza Woodley Pet... «= 24054412 482 437 +1002=S 538i] 
er- tion, the Farm Bureau management —— 
faced th bl f iteha! +Revised and corrected list 3Dividends from affiliates were $3,133,000 in 
e problem of establishing man- *Now merged with Colorado Oil and Gas 19845 $10, 0,229,000 in 1958. 
™ a j Corporation. just 
ite gement controls and reports which 1Period of 1 year ending June 30. *Includes sales of oil properties. 
ffi- would reflect current adherence to ?6-month period ending June 30, 1954. 6In 196s cmned $201,173, in steamship opera- 
; iy tions; lost $32,991 i : 
ion established objectives, budgets, and wilde, Bas ahillioedbitn a 
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Why these Koppers Piston Rings 


KOPPERS SEAL RING 







POROUS CHROME* 









STEP SEAL RING 


give extra service 


T’S the materials used and the meth- 
Tc: of manufacture that make for 
long piston ring service. 

Koppers, with over 35 years of engi- 
neering and foundry experience, is 
highly qualified to combine the best of 
both metal and method. This experience 
assures you maximum service and satis- 
faction when you _ specify Koppers 
American Hammered Piston Rings. 

Koppers engineering and research 
staff (which gave industry piston ring 
improvements such as K-Spun and 
Porous Chrome*) are also fully experi- 
enced in analyzing and solving prob- 
lems. Koppers engineering service is 
ideally equipped to make recommenda- 
tions for both original and replacement 
installations. 

Similar leadership is evident in Kop- 
pers production facilities and maaufac- 
turing ““Kuow-how.”’ A large foundry 


equipped for both static and centrifugal 
castings, 


an up-to-date heat-treating 


plant, modern machine shops, an effi- 
cient testing laboratory and a complete 
piston ring research laboratory are 
Koppers physical assets. Its skilled man- 
power and production experts, with 
their widespread knowledge of the 
latest production techniques and prac- 
tical experience in making industrial 
piston rings, make the products of 
engineering skill and manufacturing 
facilities an actuality Koppers 
American Hammered Industrial Piston 
Rings. 

American industry . . . aircraft, ma- 
rine, commercial engine, railroad, pe- 
troleum, chemical .. . all benefit from 
this happy union. It gives them piston 
rings, made better to serve industry 
better. For help with your piston or 
sealing ring problems, consult Koppers 
first. Never any obligation. Write to: 
THE KOPPERS COMPANY, INC., Piston 
Ring Dept., 159C Hamburg Street, Balti- 


more 3, Maryland. *Van der Horst Process 


AMERICAN HAMMERED 
Industrial Piston Rings 
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METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC., BALTIMORE 3, MD. 
This Koppers Division also supplies industry with Fast’s Couplings, Koppers 
Electrostatic Precipitators, Aeromaster Fans, Gas Apparatus. 
Engineered Products Sold with Service 
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Geological Draftsman 


Olivia Whitehurst of Shreveport, 
Louisiana, is one of the few women 
geological draftsmen in the country. 
Trained and experienced as a high 
school history teacher she had a natural 
talent in art and her brother, chief 
draftsman for an oil company, encour- 
aged this talent. 

So when her husband was serving 
with the Coast Guard during World 
War II, Olivia enrolled in a night school 
engineering drawing course, finished 
it, and took a job as draftsman with a 
firm of electrical engineers. 

In 1950, backed by college geology 
training—she holds a degree from 
Centenary College, Shreveport — and 





by art training at Southwestern Insti- 
tute of Art, Mrs. Whitehurst joined 
Texas Eastern Transmission Corpora- 
tion as a geological draftsman. After 
Texas Eastern Production Corpora- 
tion was organized she was transferred 
to that organization in the same ca- 
pacity. She is quite at home making 
maps of various oil and gas fields and 
prospective productive areas, laying 
out stratigraphic sections, and keeping 
regional maps up to date with the lat- 
est well and lease data. 

Olivia spends most of her spare time 
with her favorite avocation — nine- 
year-old Sherry Whitehurst. She occa- 
sionally finds time for her hobby of 
photograph painting, and recently she 
completed a project that she considers 
the best-loved drawing project of her 
life—that of designing the dream home 
where she and her family now live. 


Holds a Top Job in Houston 


Dorothy Harbison, fresh out of high 
school and 16 years old, had no idea 
how big a job she’d landed when she 
went to work for Dr. John D. Todd, 
Houston geologist, in January, 1945. 
Her employer sometimes tells it that he 
“took her to raise,” but Dorothy’s 
straight A record, her valedictory hon- 
ors, and her bubbling-over personality 
weighed heavily in his decision to hire 
her. Ten years later, Dorothy and 
Dr. Todd are both glad of their choices. 

Officially Dorothy is secretary to 
Dr. Todd, but her duties cover a multi- 
tude of things — among them setting 
up all lease files, approving payments 
of drafts, sending instruments for rec- 
ord, paying rentals, ordering title cer- 
tificates and doing preliminary curative 
work before the certificates are turned 
over to an attorney. With mineral and 
royalty interests in Texas, Louisiana, 
Oklahoma, Alabama, Florida, Missis- 
sippi, and New Mexico, Dorothy is 
hardpressed to find time to keep abreast 
of their interests and to keep her em- 
ployer posted on developments around 
his properties. She also handles the 








Ten years with one company. 


correspondence and does the account 
ing for the geological office. 

Dr. Todd owns Cambe Log Library 
a company engaged in the reproduction 
and distribution of electrical logs on the 
Texas and Louisiana Gulf Coasts. The 
company maintains separate offices and 
employs 18 people. Dorothy assists 
in the management of Cambe, inte! 
views all new personnel, makes recom 
mendations for promotions, supervises 
bookkeeping department, manages the 
geological book department. 

Off-duty, Dorothy devotes her time 
to Roy Harbison, Jr., her husband - 
also an oil careerist, with Stanolind - 
to their new home in Oak Forest, Hous- 
ton, gardening and taking home mov- 
ies. For the first two years after she 
went to work she studied at the Uni 
versity of Houston Downtown Schoo! 
In addition, she’s had courses in per- 
sonnel management, abstract and oil 
and gas law. 





CORRECTION—Dr. Marjorie Vold, De 
cember Women at Work, is a research as 
sociate with the University of California 
Dr. Robert Vold, her husband, has never 
been employed with Union Oil Company 
as implied in the article. 
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POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 
Make sure you don’t pass up possible pay! Make posi- 


tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 
No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 


use holds lamp, has built-in viewer for daylight ex- 


amination. Easily portable. 


Send for illustrated brochure on how fo de- 
tect and analyze petroleum in oil surface 
samples with ultra-violet. 











ULTRA-VIOLET PRODUCTS, INC. 


Dept PE. 145 Pasadena Ave South Pasadena. Calif 


To obtain more information on products advertised see page E-33 E-1] 
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Get a “TOLEDO” 
—and you 
get the Best! 


PIPE WRENCH 


% Unconditionally Guaranteed 


%* Single Spring—gives quicker, 
easier setting 

* Replaceable Jaws 

* Improved Hand-Grip 

* Sizes 6’’ to 48”’ 


Order from your supplier today. 


Need a Good Pipe Cutter ? 





Try the new TOLEDO No. 20 with 6 
rollers—recommended for use with 
power drives—works fine by hand, 
too. 


THE TOLEDO PIPE THREADING 
MACHINE CO. « Toledo 4, Ohio 
Pipe Threaders 


"TOLEDO" 
a" “Pipe Wrenches 


Builders of the 
World's Finest 


Pipe Tools Power Pipe Machines 
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PERSONALS 





> George L. Bonar, assistant to the presi- 
dent of The Texas Company, has been 
named assistant to the chairman of the 
board, and Hanson D. Teeters, executive 
assistant in the finance and economics de- 
partment, has been made assistant to vice 
president. Bonar became associated with 
Texaco’s refining department at Tulsa. 
Oklahoma, in 1928. He served in various 
capacities in Houston and New York City, 
becoming assistant to the vice president 
in Houston, Texas, in 1944. Teeters be- 
gan his service with Texaco in 1928 as 
credit manager in Los Angeles, Califor- 
nia, and later became general credit man- 
ager in the treasury department, New 
York City. He was named executive assist- 
ant in 1952. 

Russell J. Cooper has been appointed 
manager of The Texas Company’s newly- 
established salary standards division. Jos- 
eph J. Aibaum has been named assistant 
manager. Cooper joined Texaco in 1917 
aS an accounting clerk in the export de- 
partment. He was named assistant man- 
ager of the personnel division in 1949. 
Albaum b2gan his service with The Texas 
Company as a voucher clerk in the export 
department in 1932. 

Texas Company, has announced the 
election of Robert Fisher as financial vice 
president and Stanley T. Crossland as 
vice president and treasurer, both effective 
January 1, 1955. Fisher, treasurer of the 
company since 1949, succeeded L. H. 
Lindeman. 

Fisher entered the employ of The 
lexas Company in 1910. His positions 
with the company include those of assist- 
ant cashier, cashier, and assistant treas- 
urer. In 1949, he was elected treasurer 
of the Company. 

Crossland went to Texaco with a broad 
background of financial and banking ex- 
perience. Following the creation of the 
Reconstruction Finance Corporation, he 
had served in various capacities, the prin- 
cipal one being executive vice president 
of the Rubber Reserve Company. He 
joined Ethyl Corporation in 1945, serv- 
ing until his election as an officer of The 
Texas Company. 

The company also has announced the 
appointment of Robert G. Rankin, assist- 
ant comptroller, to the newly-created posi- 
tion of director of the budget. Rankin be- 
came associated with the Indian Refininz 
Company at Lawrenceville, Illinois, in 
1925. This company later became af- 
filiated with The Texas Company. He be- 
came assistant comptroller in 1944. 

William R. Love, special auditor in the 
comptroller’s department and assistant to 
Rankin, will succeed the latter as assistant 
comptroller. He joined Texaco in 1947 
as a traveling auditor. 


> H. E. Snow, who was one of the three- 
man Consortium delegation which nego- 
tiated the oil agreement with Iran, has 
resigned from the board of Anglo-Iranian 
Oil Company, Ltd., on taking up the ap- 
pointment of general manager of Iranian 
Oil Participants, Limited. Iranian Oil Par- 
ticipants, Limited, incorporated in London 
where it has its headquarters, is the hold- 
ing company for Iranian Oil Exploration 
and Producing Company and Iranian Oil 
Refining Company, the two companies 
formed to operate the Iranian oil industry 
under the recent agreement between the 
Iranian government and eight oil com- 
panies. 


THE 


> Mrs. Martha Binford, executive secre. 
tary with Seaboard Oil Company, Dallas. 
Texas, has been awarded an OIIC Gold 
Award for “outstanding” work in the 
Gulf-Southwest information and service 
program. She received the award, the first 
ever given to a woman, for guiding the 
Texas women’s activities in the American 
Petroleum Institute’s public relations pro- 
gram. The presentation was made by 
Roy J. Diwoky, executive vice president of 
Pan-American Southern Corporation, 
New Orleans, La., at the Gulf Southwest 
Oil Industry Information Committee 
meeting. 


» Wiley B. Cotten, Jr., manager of the 
public relations department, Esso Stand- 
ard Oil Company, Baton Rouge, Louisi- 
ana, has been elected by the board of 
directors of the Public Relations Society 
of America to a three-year term as a di- 
rector representing the society’s southern 
district. Cotten has spent all of his 38 
years in business with Esso, starting as 
a stenographer in the purchasing depart- 
ment at the Baton Rouge refinery in 1916, 
Since then he has served in various admin- 
istrative and executive capacities with 
the company in Baton Rouge, New York. 
and New Orleans. He was appointed to 
his present position at Baton Rouge in 
1944, 


>» M. J. Casey has joined the general 
manager’s staff of the new supply trans- 
portation department of Standard Oil 
Company of Indiana. He will be supervi- 
sor-administrative, transferring from as- 
sistant supervisor of labor relations in the 
general office industrial relations depart- 
ment. Casey joined Standard in 1932 as 
an accounting clerk in the Indianapolis, 
Indiana, sales division. 






MAXIMUM CHOICE 
OF MATERIALS 


when you use these 


METALLIC 
PACKINGS 








produced by 


FRANCE 


For your special packing problem, we will specify: 
@ CAST IRON RINGS—for moderate pressures. 


@ BRONZE RINGS-—for high pressures, high 
temperatures. 


@ CARBON-BAKELITE RINGS—where poor 
lubricating conditions or wet, sour gas exists. 


@ CARBON RINGS—for non-lubricated service. 
@ BABBITT RINGS-—for stainless steel rods. 
And, of course, all these Metallic Packing Rings 


| have the FRANCE tangent-cut, step joint design 


that assures maximum service. 
SPECIFY FRANCE METALLIC PACKINGS. 







Write for 
Complete 
Information 


FRANCE PACKING COMPANY 


9925 Bustleton Ave., Philadelphia 15, Pa. 
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Personals 





>» George C. Caine, 
has been relieved of 
his duties as general 
superintendent of 
Tide Water Associ- 
ated Oil Company’s 
Bayonne, New Jer- 
sey, refinery, to di- 
rect and coordinate 
all activities relating 
to the planning, de- 
sign and develop- 
ment of the com- 
pany’s new refinery, 
scheduled to be built somewhere along 
the eastern seaboard. Caine joined Tide 
Water Associated in March, 1926, as an 
engineer in the development department 
at Bayonne. Caine was named assistant 
general superintendent of the refinery in 
1938, and general superintendent, in 1943. 

Tide Water Associated Oil Company 
has appointed Charles N. Pollak as public 
relations manager, a newly created posi- 
tion. He will have headquarters in San 
Francisco, California. 





George C. Caine 


> Miss. Marceline Marquis has been ap- 
pointed supervisor of women’s activities 
for the Oil Industry Information Com- 
mittee of the American Petroleum Insti- 
tute. She succeeds Miss C. A. Moon. Prior 
to her affiliation with the industrywide 
public relations program, Miss Marquis 
had been with Ethyl Corporation for 19 
years as editor of its employee magazine. 
In her new assignment, Miss Marquis will 
prepare the many special materials which 
will bring the story of oil to women’s 
audiences and groups all over the country. 
She is a graduate of the University of 
Tulsa and also attended Baylor Univer- 
sity. 





Annual Index 
for 
1954 
The 


Petroleum Engineer 


The editorial index of all 
articles published in The 
Petroleum Engineer during 


1954 is now available. 


Subscribers wishing to 
receive a free copy should 
write to this magazine, P.O. 
Box 1589, Dallas, Texas. 


Please state company 
position and don’t forget to 
include your address. 
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Every RIZBID 
Wrench Work- 


TESTED 


at the 





do most users 
prefer and buy the genuine 





WY 
PIPE WRENCH? 


~ 





It's easiest to work with eee perfect balance... com- 


fort-grip I-beam handle . . . handy pipe scale on hookjaw 
... @asy-spinning adjusting nut... clean grip on pipe, no 
slip or lock. 


It lasts longer eee first guaranteed housing, won’t break 
or bind ...ever. Every wrench individually tested before 
shipment. ..and millions of them in use. Sizes 6’’ to 60’’—end 
pattern, 6’’ to 36”. 


For the most for your money, buy RIFAID .. . Your local 
Supply House stocks them for you, delivers them fast! 


THE RIDGE TOOL COMPANY ec ELYRIA, OHIO, U. S. A. 
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Personals 








R. M. Shepardson C. E. Paules 

> Six new executive position appoint- 
ments have been anounced by Standard 
Oil Development Company. Named as 
deputy coordinators were F. L. Miller, D. 
L. Campbell, W. F. Persons, C. E. Paules, 





F. L. Miller A. D. Green 


R. M. Shepardson and A. D. Green. They 
will serve as deputies to the six vice presi- 
dents who are responsible for coordinating 
specific phases of the firm’s operations. 
Miller is deputy to W. C. Asbury for 
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SEND FOR BULLETIN No. 111-A 








D. L. Campbell 


W. F. Persons 


patents, contracts, legal matters and pub- 
lic relations. He has been manager of the 
contract, legal and patent department 
since 1953. He joined the company in 
1930 and his previous posts included that 
of director of the research division. 

Campbell is deputy to E. J. Gohr for 
research and development work on fuel 
processes and analytical research. He has 
served as associate director of the proc- 
ess division since April. He joined the 
company in 1928 and holds several patents 
regarding fluid catalytic cracking refining 
techniques and manufacture of synthetic 
fuels. 

Persons is deputy to A. P. Hewlett for 
general administration. He has been assist- 
ant director the employee relations de- 
partment since 1950. 

Paules is deputy to E. W. Luster for 
engineering. He has been chief engineer of 
the Esso engineering department since 
1949. His service dates back to 1919. 

Shepardson is deputy to W. J. Sweeney 
for petroleum products and medical re- 
search. He has been director of the proc- 
ess division since 1947 and joined the 
company in 1930. 

Green is deputy to C. O. Tongberg for 
chemical research and process research on 
lubes and specialty products. He has been 
director of the development division since 
1936. He joined the company in 1930 and 
his service included work on the develop- 
ment of processes for the manufacture of 
synthetic rubbers. 


> Dr. Carl O. Tongberg and Dr. Amiot 
P. Hewlett have been appointed vice 
presidents of Standard Oil Development 
Company. Tongberg was previously co- 
ordinator of research and development on 
products. Hewlett was general administra- 
tion manager. Tongberg was also named 
to the executive committee and elected a 
director. He has been with the company 
since 1937, serving in a number of posi- 
tions including that of director of the re- 
search division. 

Hewlett came with the company in 
1930, after a period of teaching at several 
institutions including Georgia Tech where 
he was an assistant professor of chemistry. 
His positions included that of manager of 
the Process Division and Employee Re- 
lations Advisor to the parent company. 
Jersey Standard. 

Appointment of Stewart Schackne as 
manager of the public relations depart- 
ment was announced today by Standard 
Oil Company of New Jersey. An assist- 
ant manager of the department since 1945, 
he succeeded George H. Freyermuth. 
Since 1935, Schackne has been in public 
relations work, including six years as 
publicity director of the Sonotone Corpo- 
ration which he left in 1942 to join Earl 
Newsom and Company. He has been 
associated with the Jersey Standard public 
relations department since its inception in 
1943, first as a consultant with Newsom 
and later as assistant manager. 
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In the booming oil fields around Wichita Falls, 
Texas, oil field contractor E. C. “Corky” Crow 
works his two INTERNATIONAL TD-14A tractors 
alongside other makes of crawlers. 


Here’s what he says about oil field crawlers: 


“I come out of the pits with 4 loads with 
my TD-14As when other tractors working 
alongside only get 3 loads—a 33 percent bonus. 
Ican move my TD-14As around from one job 
to another in a small truck at low cost. And 
they both have the guts to outwork anything 
of the same size. Give the drilling company 
a chance to choose a tractor for the job and 
mine are the ones they pick. Many a time I 
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~~ “My TD-14A Digs Pits 


3.3% Faster’ 


Says “Corky Crow, Texas oil field contractor, who 
dozes 4 loads to other crawlers’ 3 on pit digging 


AFTER 6,000 HARD-WORKING HOURS on oil field preparation work, the 
Wichita Falls contractor finds his TD-14A still performs at peak efficiency . . . with 
66 drawbar horsepower . . . 3.5 high-speed reverse . . . outstanding power applica- 
tion... easy portability for shuttling from job to job. 





had to thank my JH crawlers for extra hours 
and days of profitable work.’’ 

That’s one man’s experience with INTERNATIONALS 
in the oil field—and your INTERNATIONAL Industrial 
Power Distributor would sure like to get yours. 
He’ll demonstrate anywhere and any time you say 
so you, too, can see what “‘Corky”’ Crow was talking 
about. Call today. 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 
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INTERNATIONAL. 





® INDUSTRIAL POWER 


MAKES EVERY LOAD A PAYLOAD 
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The oil rig is going to sea—and the versatile Bell helicopter is going 
with it. The search for oil has extended to the bottom of the ocean 
and drilling rigs are springing up miles from shore. 


Quick, safe, dependable transportation for men, supplies and equip- 
ment to these floating operations posed a major problem to oil and 
drilling companies. 


The problem was easily solved. Bell helicopters, equipped with floats, are 
providing the answer for many operators. Heavy equipment is 
moved via boat and barge but key personnel, supplies and vital 
repair parts are speeded to off-shore rigs in reliable Bell helicopters. 


Low operation and maintenance cost, plus more than a million flight 
hours, makes the Bell helicopter the best vehicle for off-shore work, 
where lost minutes mean thousands of lost dollars. 


Bell helicopters enjoy a record of economically sound performance in the 
petroleum industry —on shore and off shore. We'd like to show you how 
this experience can benefit your company. For complete details —in- 
cluding the names of helicopter operators in your area— wire or write: 


D 
D 


| -, 
reragt CORPORATION 


Dept. OS6, P.O. Box 482, Fort Worth 1, Texas 














Sales and service representatives in 60 countries 
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DEATHS 


> Paul E. Hurley, 53, manager of Shei 
Oil Company’s Houston refinery died of 
a heart attack October 26, in New O;. 
leans, Louisiana. He had been nameg 
manager of the Houston plant on Auguy 
1. For the past nine years he has beep 
manager of Shell’s Norco, Louisiana, re. 
finery. 





— 


> George Herbert Rupp, manager of the 
mining department of The Colorado Fye| 
and Iron Corporation, died recently jp 
Pueblo, Colorado. He joined Colorado jn 
1929. 


> J. Paul Jones, assistant manager of the 
patent division of Phillips Petroleum Cop. 
pany, died of injuries suffered in a fall 
at his home in Bartlesville, Oklahoma. He 
had been a member of the research and 
development department at Phillips since 
1934, and had several patents pertaining 
to the petroleum and chemical industry, 


>» Ward E. Pratt, chemical consultant of 
centrifugal pump division, Worthington 
Corporation, died at his home in West 
Orange, New Jersey. Pratt had been with 
Worthington for 20 years. He received his 
ME degree from Cornell University. 


>» Automobile deaths within two days of 
one another claimed the lives of two em- 
ployees of Oil Base, Inc. Bennett Hoffman 
(Ben) Burks, 32, was killed in a car-truck 
collision near Laurel, Mississippi. In a 
similar car-truck accident, near Odessa, 
Texas, William Harvey Petross, 34, was 
fatally injured. Petross, who lived in 
Odessa, was district manager in West 
Texas. Burks was a sales engineer oper- 
ating from the Houston office. 


> Harry O. Heller, advertising manager 
of Reed Roller Bit Company, died re- 
cently at his home in Houston, Texas. A 
former vice president of Southwestern En- 
graving Company, and the second pres- 
dent of the Houston chapter of the Na- 
tional Industrial Advertisers Association, 
he was a leader in the activities of this and 
other advertising and marketing organiza- 
tions. 


> Frank M. Siebert, better known in the 
oil industry as “Doc” Siebert, for many 
years chief chemist for Gulf Oil’s Hous- 
ton production division, died in Houston. 
Texas, recently. He had been retired from 
the company for two years. Dr. Siebert 
was a chemical engineering graduate of 
Penn State College and received his Ph. 
D. from Princeton in 1914. Recognized as 
a pioneer in the field of oil and gas con- 
servation, he figured prominently in the 
development of drilling methods and in 
the use of many other devices now ac- 
cepted as routine conservation procedure. 
He was a specialist on drilling mud 
techniques. 


> Charles Eugene (Gene) Crawley, for- 
mer president of the Sinclair Oil and Gas 
Company, died unexpectedly at his home 
in New York recently. He was also a vice 
president and a director of Consolidated 
Oil Corporation, owned by Sinclair, and 
later was with Merrill Lynch, Pierce. Fen- 
ner and Beane. 


> Reginald R. Brinkmann, president of 
the Highland Oil Company of Shreveport. 
Louisiana, and vice president of Triangle 
Refineries, Inc., of Houston, Texas, died 
recently. Death came at his Shreveport 
home after a brief illness. 
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PURCHASED 


CUTS 
RECOVERY 
CosTs! 


To secondary recovery operations, Purchased Electric Power brings 

dependable, 24-hour-a-day power at lowest possible cost... . just 

another instance which shows how PEP* is benefiting the Petroleum pecheea MORE 
IN ’S5 WITH 


Industry. 

Yes, PEP* works day and night — or operates on any fractional PURCHASED 
time schedule . .. . which means you pay only for power used. Upkeep ELECTRIC 
and maintenance costs are lower, too.... which means that man- sye\¥ 44) 
power and payroll costs are also cut to the bone. 5 


Let Purchased Electric Power go to work for you! There's a Power Engi- 
neer at your nearest Electric Power Company who can give you the 
answers to all your power problems. Why not get in touch with him 
today? 





CALL YOUR NEAREST ELECTRIC SERVICE COMPANY for more 
facts, or address your request to P. O. Box 2771, Dallas, Texas 


Petroleum Electric Power association 


ORGANIZED in the interest of greater service to the petroleum industry ‘ 9 
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VLR SERIES UNITS 


TURBOCHARGED DIESEL— 1100 HP 
LPG — 870 HP « NAT. GAS—780 HP 
NORMAL DIESEL— 800 HP € 


(Complete unit ratings—1200 rpm) 
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@ This powerful new Waukesha is a twelve-cylinder, high compression, 

overhead valve, 60-degree vee, four-cycle engine of 82-inch bore and stroke, WAU K E SHA 
and 5788 cubic inch displacement. Connecting rods are side by side type; 

opposing pistons operating from a single wide-area crankpin. Bare engine MOTOR 
ratings at 1200 rpm are: Turbocharged Diesel, 1135 hp; Normal Diesel, 

830 hp; Butane-Propane, 900 hp; Natural Gas, 810 hp. Response to throttle COMPANY 
and load requirements is quick and smooth, with a fast surge of reserve 

power for emergency and overload demands. Tremendous in power, WAUKESHA, WIS. 
remarkably rugged, the V-12 is designed for simplicity and reliability. 

Major parts are interchangeable between right and left cylinder @ 
banks. Main and rod bearings are easily accessible. Strength, precision 
and balance are built into all elements of the power train, from pistons 
to flywheel. Supporting members are designed for extreme rigidity LOS ANGELES 
and perfect alignment of moving parts. Send for Bulletin 1656. 


NEW YORK @ TULSA 
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(INSTALLMENT No. 209) 
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VALVE AND FITTING RESISTANCE TO FLUID FLOW 
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| Ordinary Entrance 


Sudden Contraction 
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d/p-4 


Example indicated by the dotted line shows 
that the resistance of a standard 6-in. elbow 
in equivalent to 16 ft. of standard 6-in. pipe. 
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For sudden enlargements or 
sudden contractions, use the 
smaller diameter, d, on the 
pipe size scale. 
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agin Maximum Pipe Lin 


**| By combining an Aldrich-Groff Variable 
Stroke “POWR-SAVR” Pump with either 

its companion Aldrich-Groff Constant Stroke 
Triplex Units or an Aldrich Multuplex Pump, you 
can automatically eliminate line pressure swing 
and safely maintain the maximum rate of delivery 
in your line at all times. You can also simplify 
pump station control and eliminate the expense 
and objectionable features of station surge tanks. 


The development of Aldrich-Groff Variable Stroke 
and Constant Stroke Pumps—to embody inter- 
changeable fluid-end and principal power-end parts 
— constituted another notable Aldrich “First’’. 
These units are serving on a number of modern 
high pressure pipe lines with the satisfactory results 
indicated by repeat orders. 


Variable Stroke Pumping Capacity need only cover 
throughput variations incident to temperature and 
viscosity changes. The bulk of the installed capa- 
city may be of the less expensive Constant Stroke 
Units. Such a multiple unit installation not only 
affords pumping flexibility and extreme reliability, 


the 





pump company 


: ‘Stroke Pump, = 
with the Variable 


. \ 


oo 


sciency->> | Hi. |! 
™— s 7 i 





but also lessens the investment for spare unit 
capacity. And, pumping units need only be installed 
to care for initial line capacity with additional units 
being added as the line demands build up. This 
means less initial investment expense and attain- 
ment of full load efficiency under all conditions, 
with consequent savings in pumping power. 

Both types of units employ a conventional fixed 
throw crankshaft of solid forged steel construction 
which has proven to be best adapted for reliable 
continuous. service, as attested by over 500 units 
installed so far—many with 10 year service records. 


Both units feature self-contained reduction gear 
drive adapted to utilize an efficient high speed 
motor or turbine (for refinery service) mounted 
on the pump frame itself. This not only means com- 
pactness of floor space and savings in foundation 
and building costs—but assures accurate mechanical 
alignment at all times. V-Belt and other forms of 
engine drive are optional. 


Write for Data Sheet 65A or for our representative 
to call. 


Direct Flow Pump 


26 PINE STREET © ALLENTOWN, PENNSYLVANIA 
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Representatives: Bushnell Controls & Equipment Co., Inc., 5137 West Jefferson Bivd., Los Angeles 16, Calif. e Cross Pump & Equipment Co., P.O. Box 889, Charleston 23, W. Va. ¢ Lloyd T. Gibbs Co., 
1021 Petroleum Bldg., Tulsa 3, Okla. ¢ Lloyd-Smith Co., Inc., Bradford, Pa. ¢ Walter Norris Engineering Co., Civic Opera Bldg., 20 North Wacker Drive, Chicago 6, III. ¢ Power Specialty Co., 
P.O. Box 6365, 2000 Kipling Street, Houston G, Texas; The Suburban Bldg., Room 204, 5526 Dyer Street, Dallas 6, Texas « 8B. G. Harmon Service & Equipment Co., P.O. Box 309 
Farm Bureau Bldg.) Carmi, III. « Stearns-Roger Manufacturing Co., 1720 California Street, Denver 2, Colo. « Export: Petroleum Machinery Corporation, 30 Rockefeller Plaza, New York 20, N.Y. 
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OIL and GAS TRADE NEWS 
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J&L Builds Plant 


* Jones and Laughlin Steel Corporation 


has announced plans for construction of a 
new container division plant and office at 
West Port Arthur, Texas. Equipment now 
ysed for producing steel drums will be 
moved into the new building, which will 
be about 38,000 sq ft in size. The present 
plant, where J&L has conducted opera- 
tions since 1940, will be used for ware- 
house space. 


Rusty Sub Revamped 


The only submarine ever captured at 
sea by the U.S. Navy and the only enemy 
warship captured at sea by our Navy since 
1815, the German Submarine U-505, is 
now being readied as a permanent display 
at the Chicago Museum of Science and 
Industry. Rust-Oleum was used to “dress- 
up” the once-proud German undersea 
“killer” which presented an extreme rust 
and corrosion problem in attempting to 
preserve the badly rusted hull for per- 
manent display. In many places, the 
hull was rusted completely through. A 
Rust-Oleum primer coating penetrated the 
rust and formed the base and Rust-Oleum 
finished coatings in gray and green were 
applied. 


G.E. Welding Plant Opened 


Official opening of General: Electric 
Company’s welding plant in York, Penn- 
sylvania, has been held. Result of long- 
term planning, plant is headquarters 
of G-E welding products and will be 
utilized to manufacture ac transformer, 
de rectifier, dc motor-generator, and dc 
engine welders. 


Thew Buys Dixie Stock 


Arrangements have been completed by 
the Thew Shovel Company, Lorain, Ohio, 
for purchase of the controlling stock of 
Dixie Crane and Shovel Company, Inc., 
Harrisburg, Pa. Dixie Crane line will con- 
tinue to be manufactured and distributed 
by Dixie Crane, under that brand name. 





flatcars, is inspected by officials of Jones Brothers, Inc., drilling 
contractors, the Brewster Company, oilfield equipment manufac- 
turer which outfitted the rig, and Kansas City Southern Railways, 
before it pulled out for West Palm Beach, Havana, and to within 


Bowen Names Representative 


Paul Bowen, president of S. R. Bowen 
Company, announces the appointment of 
Oil Well Coring Services, Ltd. as Canadian 
representative, with headquarters at Ed- 
monton, Alberta and branches at Calgary, 
Alberta, and Virden, Manitoba. Oil Well 
Casing Services sells and rents Bowen 
tools with particular attention to rental 
service. 


Du Pont Plans Labs 


Ten service laboratories have been 
completed recently or are now being built 
by the Du Pont Company. The 10 new 
units will cost more than $12,000,000. 
Several will be devoted to customer 
service and product development, others 
to long-range research. They supplement 
a $30,000,000 expansion of Du Pont’s 
Experimental Station near Wilmington, 
finished in 1950, the Stine Laboratory, and 
the Haskell Laboratory for Toxicology 
and Industrial Medicine, completed more 
recently, and laboratories at 29 other 
locations. 


Distributors Named 


Worthington Corporation announces 
the appointment of six new distributors 
for the corporation’s welding positioners 
and turning rolls. Distributors are Louisi- 
ana Welding Supply Company, Superior 
Welding Supply Company, Oxygen Serv- 
ice Company, Tennessee Welding Com- 
pany, Jones Welding Supply Company, 
and Lake Welding Supply Company. 


Ruberoid to Build Plant 


Herbert Abraham, chairman of The 
Ruberoid Company, marked the 68th an- 
niversary of the founding of his company 
by announcing that Ruberoid will start 
building a new plant in California within a 
short time. The plant, to be built on about 
22 acres recently acquired in Los Angeles, 
will manufacture Ruberoid asphalt roof- 
ings and later may be expanded to pro- 
duce asbestos-cement and other products. 


SES 
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300 yards of the drilling site in central Cuba without unloading 
With equipment to sustain operations for two years, the rig will 
launch Cuban wildcat drilling operations for Jones Brothers, Inc 
on a 17-million acre tract for Trans-Cuba Oil Company, SA 
Drilling site is near Ciego de Avila in central Cuba. 


Master Installs Crane 


Master Tank and Welding of Dallas 
Texas, has installed an 80-ton overhead 
crane in its tanks department. Crane was 
originally rated as 40 tons, but the engi 
neers at Master redesigned and reinforced 
the bridge to carry the additional load 
Weight of crane exceeded 30 tons. 


Tuloma Awarded Contract 


First contract awarded to Tuloma 
Builders, Inc., of Tulsa, Oklahoma, since 
its organization in mid-August, is for the 
building of 11 metering stations in central 
Iowa for Northern Natural Gas Company 
Top personnel of Tuloma formerly were 
with Midwestern Constructors, Inc., and 
all work formerly handled by Midwest- 
ern’s engineering and plant construction 
department will be handled by Tuloma. 


‘Oilwell’ Opens Branch 


Opening of a new branch store at 
Medicine Lodge, Kansas, has been an 
nounced by U. S. Steel’s Oil Well Supply 
Division. A combination branch store and 
warehouse, the unit was established to ex 
pand “Oilwell’s” service to the rapidly ex 
panding drilling and production activities 
in that area. Raymond H. Miller is store 
manager and Lewis Y. Poland is field 
representative. 


Hamer Names Representative 


The Ralph H. Stockton Company has 
been appointed exclusive sales agents fo! 
Hamer Valves in southern Texas. Com 
pany will make its headquarters in Hous- 
ton, Texas. 


Mid-Continent Opens Store 


Mid-Continent Supply Company has 
announced the opening of a new store in 
Andrews, Texas. Store is the standard all- 
steel Mid-Continent field store and is 
equipped with two-way radio as a part of 
Mid-Continent’s West Texas-New Mexico 
network. W. D. Purtell is manager. 
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Magnet Cove | B 
Opens Houston, | T 





Magcobar held a gala formal opening of its new office and 
laboratory building. The building is of modern design 
with end walls of brick, and north and south all-window 
curtain walls. Site is 3403 Buffalo Speedway, Houston. 


Hosts for the open house were the 
board of directors of Dresser Indus- 
tries, Inc., pictured below. In front row, 
left to right, are J. B. O’Connor, execu- 
tive vice president of Dresser, Willard 
M. Johnson, president of Magcobar 
and vice president of Dresser, H. N. 
Mallon, Dresser president. In the back 
row are C. W. Clark of Clark Brothers, 
director of Dresser, R. E. Reimer, 
Dresser secretary and treasurer, W. A. 
McAfee, Standard of Ohio vice presi- 
dent and Dresser director, and H. P. 




















Isham, Clearing Industrial District, T 
Inc. and director of Dresser. b 
p 
N 
c 
C. P. Clark, president of Clark Brothers Company, Don 
L. Connelly, vice president of Warren Petroleum, and I 
John O’Connor, Dresser executive vice president, inspect ] 
facilities of the Houston headquarters buildings. ‘ 
1 


Among the guests were Mrs. George 
W. Gist, Rex Hamaker of Reed Roller 
Bit Company, Mrs. Sid Brewster and 
Sid Brewster of Brewster-Bartle Drill- 
ing Company, and George W. Gist of 
Wilson Supply Company. 


Dresser officials H. P. Isham and H. P. Boncher pic- 
tured with W. A. McAfee, director of Standard Oil 
of Ohio, appear justly proud of their two-story brick 
and glass structure, 29,360 square feet in area. 
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Barium Corporation 


Texas, Headquarters 


M. E. Hankins, purchasing agent for the Texas 
Company, is briefed by Macogbar President John 
son, above, who was a founder of the company in 
1940. 


Phillips Petroleum’s Roy Bobo, and wife, compar- 
ing notes on the Magcobar building features with 
Magcobar Comptroller Floyd Enz and Mrs. Enz, 
on hand for the opening. 


Three visitors at the opening of Magco- 
bar’s facilities are George Kitchell, vice 
president of Kerr-McGee Oil Company, 
Mrs. George Kitchell, and M. E. Montrose 
of Hughes Tool Company, shown above. 


Below are R. R. McLaughlin of Rheem 
Manufacturing Company, Geoerge E. Ty- 
son of J and L, Jack Knight of Reed, and 
Warren Cunningham, attorney. 


Seen below are Mrs. J. W. Burhart, 
Joel Battle of the Texas Company, 
L. D. Jones of Magcobar, Fred 
Wise of Humble, and J. W. Bur- 
hart of Texas Eastern. 
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Worthington Corporation’s new plant recently opened in Madrid, Spain. The plant con- 
sists of three factory bays occupying 45,000 square feet. 


Distributors for Bits Named 


Herb J. Hawthorne, Inc., Houston, 
Texas, manufacturers of Blue Demon Ex- 
ploration Drilling Bits, has announced the 
appointment of four new distribution out- 
lets in the Rocky Mountain Area. Ander- 
son Seismograph Bit Service, with stores in 
Casper, Wyoming, Grand Junction, Colo- 
rado, and Sidney, Montana; and O’Tool 
Company, Cortez, Colorado, will dis- 
tribute the cutter bits. 


New Service Organized 

Organization of an integrated engineer- 
ing group to provide a complete engineer- 
ing service for the design, construction, 
and installation of industrial recording 
and control systems is announced by 
Berkeley division of Beckman _ Instru- 
ments, Inc., Richmond, California. 
Headed by Wallace E. Rianda, the group 
offers services including consulting engi- 
neering, design, construction, supervision 
of field installation, and preparation of 
operating and service manuals for com- 
plete systems, and providing a source of 
coordinated responsibility for the satis- 
factory completion of systems installa- 
tions. 


McCullough Opens Branch 


McCullough Tool Company has an- 
nounced the opening of a branch service 
location at Cut Bank, Montana. Branch 
will serve the area with all wire line and 
fishing tool services of the company. Dal- 
las Novak has been appointed branch 
manager. 


Dow Opens Office 


The Dow Chemical Company an- 
nounces the opening of a Chicago Ter- 
minal Office to provide improved cus- 
tomer service in the distribution of its 
products in a six-state marketing area in- 
cluding Minnesota, Wisconsin, Iowa, Il- 
linois, Indiana, and Michigan. In line 
with its expansion in the Chicago area, the 
company has just added new storage facil- 
ities at General American Tank Storage 
Terminals to its distribution network. 
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Ohio Oil Wins Award 


The National Safety Council’s Award 
of Merit has been presented to the Mara- 
thon retail sales department of Ohio Oil. 
Presentation marked the second consecu- 
tive year the department received the 
award. 


Operator watches as threaded pipe moves out of machine at Jones and Laughlin Steel 
.Corporation’s Aliquippa, Pennsylvania, plant. New facilities costing $4,700,000 have 
been added to the seamless tube department. They are housed in a 100 by 725-ft 
structure with corrugated siding. 
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Pemco Adds Equipment 

Process Engineering and Machine Com. 
pany has announced expansion of its heat 
exchanger retubing and repair depart. 
ment. As part of its expansion of heat 
exchanger manufacturing and repair facij- 
ities, Pemco has tooled up with the most 
modern retubing equipment for shop and 
jobsite work. When required, the code 
status of equipment is maintained intact 
by the use of code approved repairs, which 
provide for code welding, testing, inspec- 
tion, and restamping. 


Distributors Appointed 


Baldwin-Lima-Hamilton Corporation, 
Construction Equipment Division, Lima, 
Ohio, announces the appointment of two 
distributors for the sale of Lima shovels, 
cranes, draglines, and pull shovels. R. §, 
Armstrong and Brothers Company of AI- 
bany, Albany, Georgia, has been named 
distributor covering the southern portion 
of Georgia. The distributorship for the 
northern portion of Texas has been as- 
signed to Fred Berryhill Equipment Com- 
pany, Inc., Lubbock, Texas. 


Rockwell to Build Plant 


Rockwell Manufacturing Company has 
announced the selection of Russellville, 
Kentucky, as the site for a new plant ex- 
pected to go into operation in mid-1955, 
The plant will be located on a 30-acre 
site and will have from 80,000 to 100,000 
square feet of floor space. It is expected 
to cost from $800,000 to $1,000,000, ex- 
clusive of production equipment. Plant 
will be a one-story brick and tile building 
with a natural gas air conditioning system. 
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A new instrument serv- 
ice and assembly build- 


ing has been opened in PE 1) 


San Leandro, California, er % 23 


by- the Foxboro Com- 
pany. The factory, with 
8400 square feet of - 








space, more than doubled the company’s west coast manufacturing facilities. The build- 
ing is designed of pre-cast concrete and houses services, production and sales departments. 


Private Works Program Upheld 


Benjamin F. Fairless, chairman of the 
board of United States Steel, sounded a 
warning against those “misguided gentle- 
men” who would seek to throttle Amer- 
ica’s private works program. Fairless 
declared that the billions upon billions of 
dollars that individual Americans have in- 
vested in job-producing facilities in every 
field of enterprise constitute, in effect, an 
enormous private works program which 
has created nearly all of the 62 million 
jobs that exist in this country today. Orly 
through the steady enlargement of this 
program, he said, can the problem of un- 
employment be permanently solved. 


General Precision Negotiating 


General Precision Equipment Com- 
pany, New York, is negotiating for 
control of Griscom-Russell Company, 
Massillon, Ohio. Under terms of an agree- 
ment with a majority of shareholders in 
Griscom-Russell, General Precision will 
exchange a portion of its stock for stock 
in Griscom-Russell. If consummated, the 
agreement will result in a transfer of con- 
trol to General Precision. It is planned 
that Griscom-Russell will continue to op- 
erate aS a Separate corporation with its 
present management and location. Gen- 
eral Precision now includes 18 subsid- 
iaries. 


How Many Teeth? 


A contest will be held during the sev- 
enth annual convention of the Pipe Line 
Contractors Association which convenes 
at the Statler Hotel in Los Angeles on Jan- 
uary 17 to 19. Prizes will total over $3000. 
Various sizes of H & L teeth will be dis- 
played in a cabinet and persons guessing 
the closest to the actual number of teeth 
in the cabinet will win awards. A judging 
committee will tabulate the ballots. 
Awards will be presented to the winners 
by E. L. Launder, president of H & L 
_ Company, at a banquet on January 


Republic Adds 3 Stores 


The Republic Supply Company has 
opened three new stores, making a total 
of 46 stores and 12 sales offices now in 
operation. The store at Palestine, Texas, 
is managed by Odie F. Reeves, Jr., for- 
merly field salesman at Shreveport, Louisi- 
ana. The Healdton, Oklahoma, store is 
managed by R. Neill Griffith, formerly 
store manager at Nocona, Texas, and at 
Elmore City, Oklahoma. The Lindsay, 
Oklahoma, store is managed by Richard 
Evans, Jr., formerly field salesman at EI- 
more City. 


Pazdral Representative 


Tod Pazdral Pipeline Specialties has 
been appointed representative for the 
Holcombe Company, Inc. Tod Pazdral, 
President of the company, with 27 years 
€xperience in the pipe line industry, offers 
service in consulting, internal cleaning, 
Inspecting, and testing. 
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Tool Joint Work Speeded 


A steel-frame trailer, carrying 11 port- 
able furnaces and 4 propane gas tanks, 
enables Elmer J. Daman, tool joint serv- 
iceman for The National Supply Com- 
pany, at Olney, Illinois, to save much time 
in replacing worn-out tool joints for 
drillers in the Illinois, Indiana, and Ken- 
tucky oil fields. Damon does his work at 
the drilling rigs, rather than shipping the 
heavy drill pipe back to a central shop 
to change the joints. Often the work can 
be scheduled for times when the pipe is 
not needed for drilling. Furnaces on the 
trailer were designed by National Supply’s 
engineering department and weigh 37 
pounds each. 


Trade News 





Corrosion Company Opens Plant 


Corrosion Services Incorporated, a 
newly incorporated Oklahoma company, 
has opened a plant and offices on Sand 
Spring Road, Post Office Box 7343, Tulsa, 
Oklahoma. Company will distribute 
number of nationally known products fo! 
corrosion mitigation and will also serve 
as a consulting service on corrosion prob 
lems to industry throughout the United 
States. Yale W. Titterington, Hugh Brady 


_ and Hartley Davis are officers of the new 


company. 


J&L in New Plant 


Operations at Jones and Laughlin Stee! 
Corporation’s new warehouse and con 
tainer plant in Lancaster, Pennsylvania, 
began in December. The 100,000-sq ft 
area of the building is divided about 
equally between the warehouse and the 
Container Division Plant. The warehouse 
carries a full line of J&L steels. Materials- 
handling equipment includes an overhead 
traveling crane and a mobile crane. The 
container division plant manufactures 5- 
gal and 3'%4-gal steel shipping pails. 
Building includes office space for both 
operations, 


RAN 





This red-brown powder, called Rayflo, is a new dispersant, or thinner produced by 
Rayonier, Inc. Rayonier has announced two distributors for the polymeric polyphenol 
product: Milwhite Mud Sales Company, Houston, Texas and Macco Corporation, Para- 
mount, California. 
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@ Machinery 
@ Supplies 
@ Services 


(1) HEATFLEX 


A copper-clad electrical heating element 
called Heatflex is being produced by Con- 
tinental Electric Equipment Company. 
The element, designed to be formed with- 
out tools, is recommended for keeping 
heavy oils or viscous materials flowing and 
for removing or preventing ice formations. 
It is said to be safely immersed in anv 
solution not corrosive to copper and also 
can be operated at temperatures below 
freezing to 482 F. 


Circle number (1) on reply card. 


(2) COMPENSATOR 


A device for changing reference junc- 
tion compensators when going from one 
type of thermocouple to another is now 
available on Bristol Company’s electronic 





ee 


dynamaster multiple-point pyrometers. 
The new dynamaster development is a 
small, cylindrical aluminum piece, with 
an Opening in one end into which a com- 
pensating resistor can be inserted. 


Circle number (2) on reply card. 


(3) DETECTOR 


A new holiday detector, known as the 
model M-1 holiday detector, has been an- 
nounced by Tinken and Raser. It was de- 
signed for locating holidays (pin holes, 
voids, etc.) in thin films of relatively high 
electrical resistance when such films are 
applied to the surface of material of low 
electrical resistance, such as metal or 
concrete. Detector is provided with a 
bell signal to indicate the flaw and has a 
—_— sponge for an exploring elec- 
trode. 


Circle number (3) on reply card. 


(4) AIR-GRIP 


Dodge Manufacturing Corporation has 
announced production of a new air clutch, 
the Dodge Air-Grip. A minimum of air 
Is used in the operation of the clutch 
Which is said to provide “finger-tip” con- 
trol and an ability either to “inch” the 
clutch or to throw it into full engagement. 
Clutch has internal ventilation and flexible 
air seal disc located so that it does not 
come in contact with heat generating 
plates. Provision is also made for mechani- 
cal engagement of the clutch. 


Circle number (4) on reply card. 


For more information on items described 


here in brief, use the handy reply card 
and circle the corresponding numbers 


(5) PLASTICS 


Hermes Plastics, Inc., is producing a 
flexible laminated plastic, gravoflex, for 
use in engraving. Lettering cut through the 
top layer of the sandwich material will 
stand out permanently on contrasting 
background, manufacturer said, and 
marking will not be distorted by bending 
or forming. Gravoflex is available in 
sheets, strips or cut name plates in various 
thicknesses. 1/32, 1/16, or 4%&-in. Colors 
are black surface with white core; white 
surface with red core. 


Circle number (5) on reply card. 


(6) END WRENCH 


A new end wrench has been added to 
the line of heavy duty pipe wrenches of the 
Toledo Pipe Threading Machine Com- 
pany. Features of the wrench include a 
new-type single spring that will not hang 
up on small sizes and assures quicker, 
easier setting of jaws, an easy-action nut, 
improved handle‘ design, pipe scale on 
hookjaw. 


Circle number (6) on reply card. 


(7) MAGNETIC METER 


An electromagnetic flow meter, de- 
signed for 2 to 8-in. flow lines, has been 
introduced by The Foxboro Company. 
Instrument is said to be additionally rated 
for unlimited maximum flows, making 
practical a number of flow measurement 
applications. Meter will measure the vol- 
ume flow rate of any liquid of sufficient 
conductance and velocity. It is recom- 
mended for aqueous solutions, slurries, 
acids, and other corrosives, in addition to 
food and drug products requiring sanitary 
processing. The unit consists of a non- 
magnetic flow tube with an insulating liner 
containing flush-mounted metallic elec- 
trodes and surrounded by an AC electro- 
magnet. 


Circle number (7) on reply card. 


(8) PACKING SELECTOR 


A packing selector designed for the lay- 
man to pick out the right packing for 
almost any application has been developed 
by New York Belting and Packing Com- 
pany. The selector, a cardboard disc six 
inches in diameter, is said to be not only 
speedier than the present method of hunt- 
ing through packing catalogs, but more 
accurate. Shown on the selector are pack- 
ing styles, pressure and temperature read- 
ings for four types of packing application, 
ie., gaskets, valve stems, and centrifugal 
and reciprocating pumps. 


Circle number (8) on reply card. 


(9) LINE BLIND 


A new OS & Y type gate valve line 
blind that has no bolts to loosen and re- 
quires no lifting of plates by the operator, 
is being produced by the Greenwood valve 
division of Vernon Tool Company. Blind 
operates on the gate valve principle. It is 
available in larger sizes. 


Circle number (9) on reply card. 
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(10) TRI-CLAD ‘‘55’’ MOTOR 


Tri-Clad “55” motors, designed to fea- 
ture extra protection for hazardous-loca 
tion applications, have been announced by 
the small integral motor department of the 
General Electric Company. Available in 
ratings from 1 to 5 hp, motor is espe 
cially designed for safe applications in 
classified atmospheres containing flam 
mable gases or combustible dusts. New 
motor has heavier frame and end shield 
castings, and a special, machined-fit con- 
duit box. 


Circle number (10) on reply card. 


(11) PIPE LINE SCRAPER 


Harsco pipe line scraper unit has been 
designed to force pipe line scrapers or 
pigs through pipe lines under conditions 
which vary greatly. Machine is a Model 
VG4D (36 hp) Wisconsin air-cooled heavy 
duty engine connected to a high pressure 
Roper rotary pump through an industrial 
transmission with 3 forward speeds and a 
reverse. The capacity varies from 15 BPH 
at 1000 Ib to 65 BPH at 400 Ib. 


Circle number (11) on reply card. 


(12) INSERT BIT 


An insert rock bit designed to improve 
the efficiency of rotary drilling in seismic 
exploration has been developed by Herb J 
Hawthorne, Inc. Bit is said to drill effi 
ciently 95 per cent of all formations en 
countered in seismic’ exploration drilling. 
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Bits were developed on interchangeable 
replaceable blade design, permitting the 
use of many sets of blades with the same 
bit body. 


Circle number (12) on reply card. 
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(13) PUMPING TEES (16) OIL WELL REAMERS (19) DuMONT BASE STATION (23) 
A series of new pumping tees is being Grant Oil Tool Company is featuring DuMont Laboratories’ Types MCA Mo 
offered by Johnson-Fagg _ Engineering line of oil well reamers designed to handle 450-A and MCA 451-A are base stations that 1 
Co., Tulsa, Oklahoma. One innovation of the entire range of reaming operations. incorporating transmitter, receiver, termi- 
Line includes a three-point, near-bit ream- nation panel and power supply for two. 
er with one set of cutters for assuring full way communications in the 450-470 Me 
hole gauge as the bit wears, and for use UHF band. Type MCA 450-A operates ip 
as a fulcrum in directional drilling where the 450-460 Mc commercial band, while 
drill collar support is required near the the Type MCA 451-A operates in the 
bit; a three-point regular reamer with one 460-462 Mc and 468-470 Mc Class A citi- 
set of cutters in the middle of the body zens’ band. Types MCA 450-A and MCA 
for reaming and stabilizing in normal 451-A incorproate facilities for local and/ 
drilling; and a six-point stabilizer reamer or remote operation. Special termination 
with two set of cutters staggered so as to panel permits control through 2-wire or 
contact a greater section of hole. This lat- 4-wire telephone lines. 
; ter is especially adapted for reaming just Circle number (19) on reply card. 
E JONNsO)-7\99 . before setting pipe. Grant’s nine-point 
q PULSA — | — pte Rae -~ of ty ge = (20) FORK-LIFT 
aur ers is specifically designed for straight- : : i 
hole drilling in hard formations. The Sherman Products, Inc., is marketing b 
‘ . a fork lift attachment for tractors for 
bodies of these reamers are of streamline mechanized material handiins cn of 
design and are designed to be run into the paeeypren 4 : g _— 
: : ment surfaces. Fork-Lift, designed for use 
hole with either end up. Cutters are set on Ford tractor, was planned to be oper. 
po med angle to give maximum shearing ated on unpaved or rough terrain by in- 
: dustries that cannot utilize the standard fe 
‘ ie , Circle number (16) on reply card. industrial fork lift truck. The attachment F 
the pumping tee design is a pipe plug operates hydraulically and is said to lift accul 
outlet placed so that a pressure gage or (17) MUD COMPOUND a load up to 4000 Ib 10 ft into the air an 
chemical line may be attached to the tee ‘ rae . ae ¥ 
without extra end eanensive Sitines A new oil well drilling mud compound, By means of reversed steering and driver's perat 
; P — said to cut drilling time by at least ten seat, the lift moves in exactly the opposite tions 
Circle number (13) on reply card. days from the average time previously re- ie from a anes tractor, = - - 
quired for wells of similar depth and Jo- ventional rear wheels becoming the for- e 
(14) AIR HYDRO PUMP cation, has been introduced by Monsanto ward wheels. 
Davies Brothers has added a new pump Chemical Company’s organic chemicals Circle number (20) on reply card. 
to its line of air hydro pumps. New pump _ division. The new material, called Filcon (24 
has a ratio of 690 to 1 and was designed SPF, stabilizes the viscosities and gel (21) SUMP PUMP H 
to produce hydraulic pressure of 60,000 _ strengths of drilling muds by a new prin- Schramm, Inc., has developed a pump to duci 
psi, with air 100 psi. Pump produces hy- ciple, according to a company bulletin. It remove water from trenches and excava- tem 
draulic pressure by means of a small vol- also helps to reduce water loss in all types tions. The pneumatic sump pump can be tion 
ume of compressed air. It is made mainly of mud. Filcon SPF is especially adapted — dropped in the water, eliminating priming as Cl 
of non-ferrous metals with the body being for drilling salt or anhydride sections. and it can be operated by 105 or 125 cfm tem 
made of bronze and the ram of monel Circle number (17) on reply card. compressor. cont 
metal. The single acting pump has a 37-in. Circle number (21) on reply card. cont 
overall height and the double acting pump, (18) LUBRICANT tion 
5e-ia. ‘ “Big ‘D’ Dope,” a lubricant-seal for all (22) DIESEL ENGINES gain 
Circle number (14) on reply card. types = ane fittings, has been devel- New line of General Motors Series a 
oped by C. H. Dragert Company. Single 567-C diesel engines is available for in- 
(15) WHITE TAPE RULE application of new thread compound is dustrial and petroleum applications A 
The Lufkin Rule Company has added said to provide permanent lead-plating, through Stewart and Stevenson Services. 
a new tape rule with a white blade grad- island high, permitting repeated, easy Diesel is available in 600 to 1750 hp. A aru 
uated in both fractions of inches and 10ths quick assembly and disassembly of any V-type cylinder arrangement is used to yen 
and 100ths of feet. Blade of Lufkin White size threaded connections without re- permit the application of the engine where i 
Clad Mezurall is finished in pure white doping, and without damage to threads. space requirements are limited. Model h . 
with bold black figures and black gradua- Company warrants compound to be anti- 567-C can be furnished with equipment = 
tions and coated with a clear abrasion gall, non-corrosive, non-hardening and for dual fuel operation on either diesel 
resistant plastic. It has self adjusting end leak-proof and resistant to steam, gas, oil. fuel or natural gas. It is designed to go’ 
hook. Rule also features a case, die cast air, chemicals, alkali, acids, ammonia and from dual fuel operation on natural gas (2. 
from magnesium alloy, with a non-glar- all hydrocarbons, under the most punish- automatically over to straight diesel opera- y. 
ing satin chrome finish. ing pressures, temperatures and vacuums. tion if the gas supply is shut off. dev 
Circle number (15) on reply card. Circle number (18) on reply card. Circle number (22) on reply card. - 
ire 
no flui 
(2 
kK 
not 
anc 
anc 
wh 
che 
to 
sti 
Tes 
(2 
the engine frame of the tractor and uses Caterpillar hydraulic or ce! 
cable controls. fo; 
an 
Production service jobs such as well killing, salt water and oil trans- fu 
Balderson Inc. has designed an angling blade bulldozer, left, for use fer, testing and breaking down formations are performed for Shell co 
with the Caterpillar 74-in. gage D6 tractor. It is built to attach to Oil Company at Kilgore, Texas, by the National Type F-60 triplex. 
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(23) TRANSMITTER 


Model 12 A temperature transmitter 
that measures process temperatures and 
pneumatically transmits the information 
to a central recording or controlling sta- 
tion has been announced by The Foxboro 
Company. It is a nonindicating device of 
the “force balance” type with a calibrated 





accuracy of 14 per cent of the temperature 

and compensated for ambient tem- 
perature and barometric pressure varia- 
tions. Spans ranging from 50 F to 400 F 
are available and can be utilized between 
the limits of — 100 F and + 1000 F. 


Circle number (23) on reply card. 


(24) SEISMIC SYSTEM 


Houston Technical Laboratories is pro- 
ducing model 7000 seismic amplifier sys- 
tem designed with high gain, low distor- 
tion system for magnetic recording as well 
as conventional seismic applications. Sys- 
tem incorporates three automatic gain 
control speeds with a 1,000,000 to 1 age 
control range. In addition to agc opera- 
tion, it also may be operated on constant 
gain or time varied gain. Total system 
gain is over 120 decibels, with input range 
from 0.1 microvolt to 0.1 volt between 
10 and 200 cycles. Filter settings total 
1380. Module design and lihgtweight con- 
struction limit maximum weight of any 
one element to 57 Ib, with the 50-trace re- 
cording oscillograph weighing 41 Ib. 
Components are equipped with carrying 
handles or optional back-pack adapters. 


Circle number (24) on reply card. 


(25) ALDRICH PUMP 


A pump called “POWR-PAC” has been 
developed by The Aldrich Pump Com- 
pany. New unit is a 214-in. stroke, 25 hp, 
direct flow triplex pump, with direct flow 
fluid-end principle. 


Circle number (25) on reply card. 


(26) PVC VALVES 


..The Lunkenheimer Company has an- 
nounced the first all-molded PVC valves 
and fittings. This line has been patented 
and registered under the name Luncor, 
which refers to its resistance to corrosive 
chemical action. Molding process is said 
to give the PVC material exceptional 
strength and protect its corrosion- 
resistance. 


Circle number (26) on reply card. 


(27) OYLTITE-STIK 


Lake Chemical Company is producing 
cement in stick form, called Oyltite-Stik, 
for emergency sealing of oil leaks, cracks 
and other flaws or rusty parts in welds of 
fuel oil containers, storage tanks, pipe or 
containers. 


Circle number (27) on reply card. 


(28) CONOCONTROLS 


Conoflow Corporation has announced 
the publication of catalog H-1, on pneu- 
matic regulators, relays, and filters. Equip- 
ment and suggestions for its use are given 
in photographs and drawings in the 12- 
page catalog. 


Circle number (28) on reply card. 


(29) CATHODE RAY TUBE 


International Business Machine Corpo- 
ration terms its Type 740 cathode ray tube 
output recorder “windows” into which 
engineers and scientists can peer to see 
exactly what goes on inside the “giant 
brains” of its calculators. The new device 
was designed for use with IBM’s Type 701 
and 704 electronic data processing ma- 
chines. 


Circle number (29) on reply card. 


(30) AUTOMATIC BLENDER 


Proportioneers, Inc., division of B-I-F 
Industries, Inc., has developed a _ two- 
component blender specifically designed to 
provide industry with a complete equip- 
ment package for on-stream blending. A 


_ simplified standardized unit, blender is 


designed for such applications as caustic 
dilution, asphalt blending, cutting of heavy 
fuel oil, and blending of butane and 
gasoline. 


Circle number (30) on reply card. 


(31) VALVES 


Paul Valve Corporation has announced 
production of a self-actuating regulating 
valve for product pipe line services. It 
features steady response to flow and pres- 
sure changes with linear throttling char- 
acteristics, Applications of the valve are 
for delivery terminal take-off, pump dis- 
charge regulation, and pump suction reg- 
ulation. Valves are made in sizes from 3 
to 12 inches, 600-lb pressure series. 


Circle number (31) on reply card. 


(32) LIQUID METER 


Neptune Meter Company’s auto-switch 
meter features a built-in, explosion-proof 
electrical switch that is actuated automat- 
ically when any desired quantity of liquid 
has passed through the meter. The switch 
can be used to turn pumps on or off, actu- 
ate solenoid valves, start agitators, or con- 
trol other cycling operations by use of 
suitable relays, etc., and is available either 
with or without the mechanically coupled 
auto-stop valve. 


Circle number (32) on reply card. 


(33) THERMOCOUPLE 


The development of a new type of ther- 
mocouple used for measuring rapid tem- 
perature changes of metal wall surfaces 
has been announced by Midwest Research 
Institute. The instrument is applicable for 
recording temperatures in such equipment 
as gun bores, cylinder and piston walls, 
brake drums, aircraft skins, autoclave 
walls and air ducts. 


Circle number (33) on reply card. 


(34) GASKET CONSTRUCTION 


A new development in gasket construc- 
tion, produced by Crane Packing Com- 
pany, is said to eliminate flow restriction 
and turbulence in the line, as well as 
danger of gasket rupture at high tempera- 
ture due to entrapped air between insert 
and envelope. The FreeFlow gaskets are 
especially recommended by the manufac- 
turers for service in glass-lined, porcelain 
and pyrex equipment. 


y 4 Circle number (34) on reply card. 
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New Equipmen 
(35) ENGINE POWER UNIT 


Four Power Giant industrial engines 
produced by Willys Motors, Inc., are now 
being installed into a completely operat- 
able engine package—the Willys power 
unit. It is equipped with a radiator, gas 
tank, air cleaner, complete electrical 
equipment and governor. The enclosure is 
a heavy gauge, steel housing. Unit is 
mounted on heavily reinforced skids and 
any of the 4 Willys industrial engines can 
be assembled into the unit. 


Circle number (35) on reply card. 


(36) GASOLINE ENGINE 


Kohler Company’s model K160, a four- 
cycle, air-cooled, gasoline engine, rated 
6.6 hp at 3600 rpm, is available with elec- 
tric starting. Engine is equipped with a 
6-volt electric starter and generator, igni- 
tion switch, and starter button. 


Circle number (36) on reply card. 


(37) RADIO UNIT 


The addition of a 25-watt mobile com- 
bination transmitter-receiver to its line of 
two-way radio communication equipment 
has been announced by the General Elec- 
tric Company. The new two-way radio 
unit, which operates in the 152-174 mega- 
cycle band, was designed to work from 
either a 6 or a 12 volt battery. 


Circle number (37) on reply card. 


(38) TANK TRUCK 


Master Tank and Welding Company 
has presented a tank truck with all work- 
ing parts mounted as a single unit on the 
platform at the rear of the tank. Company 
notes that operator can make quicker de- 
livery with only three steps; and that the 
entire tank unit can be changed from one 
truck to another in 60 minutes or less. 


Circle number (38) on reply card. 
(39) WATER TRUCK 


A new low-bed water truck said to be 
capable of carrying extra large bulk loads 
is announced by Davey Compressor Com- 
pany. Known as Model FT-50 flat-top 
water truck, it employs a large capacity, 
flat water tank, the top of which serves 
as the bed of the truck. Tank is con- 
structed of heavy-gauge steel with the 
floor section covered with safety-plate. 
According to the manufacturer, one of the 
truck’s outstanding features is its vacuum- 
lift system of tank filling. 


Circle number (39) on reply card. 


(40) PIPE DETECTOR 


A battery test switch for the instanta- 
neous testing of both transmitter and re- 
ceiver batteries is included in the model 
“505” pipe detectors. The Detection Cor- 
poration, manufacturers, states that the 
operator can have assurance of maximum 
battery function while detecting, tracing, 
and estimating the depth of buried pipe. 


Circle number (40) on reply card. 


(41) WELDING FITTING 


A welding fitting for use on low pres- 
sure transmission and distribution lines in 
the gas, water, and refining industries has 
been announced by George F. Stowell. 
Made from schedule 40 seamless steel 
tubing, these fittings are precision-cut by 
machine into sections, trimmed with 
standard bevels and ready for strong V- 
welding. Fittings are said to simplify field 
installation and turning problems by elimi- 
nating complicated layouts and time- 
consuming hand-mitering. 

Circle number (41) on reply card. 
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New Equipment 
(42) MECHANICAL SEAL 


A rotary mechanical seal designed to re- 
tain process fluids under high pressures is 
a development of the Durametallic Corpo- 
ration of Kalamazoo, Michigan. Accord- 
ing to the manufacturer, this particular 
type of mechanical seal is designed for 
pressures from 50 to 600 psi, temperatures 
from minus 80 F to plus 400 F. 


Circle number (42) on reply card. 


(43) ENGINE CARRIERS 


Baldwin-Lima-Hamilton Corporation, 
construction equipment division, has con- 
solidated its manufacturing program to 
include the production of rubber-tired, 
one and two engine carriers for machines 
in its power shovel, crane, and dragline 
line. 


Circle number (43) on reply card. 
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(44) CUTTER WHEEL 


Erie Tool Works has announced a 
Pipemaster cutter wheel merchandiser, the 
first pre-packaged pipe tool part. Pipe- 
master card is designed to increase the 
unit sale of wheels to three, to protect the 
cutting edge, and to provide a place in tool 
kits for hard-to-find cutter wheels. 


Circle number (44) on reply card. 


(45) SAFETY RELIEF VALVES 


A safety relief valve incorporating a 
new seating principle using a soft seat 
made of Teflon is being produced by 
Anderson Greenwood and Company. 
Valve is said to have ability to seal itself 
absolutely after relieving which allows it 
to relieve or to be check popped many 
times. 

Circle number (45) on reply card. 





(Above) High Pressure 
Gate Valve with 

Ledeen Valve Actuator. 
(Left) Ledeen Tandem 
Type Valve Actuator 

on Standard Plug Valve. 





Ledeen VALVE ACTUATORS 


These actuators are for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pneu- 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 


Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi- 
ple central control ,and require a minimum of mainte- 


nance. WRITE FOR BULLETIN 3000. 
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(46) IDEAL SWIVEL 


Ideal N-35 swivel, for the 3000 to 5009 
ft depth range, has been announced by 
The National Supply Company. Swivel] js 
similar in general design to the other N 
series swivels. Features of the series jp. 
clude a low center of gravity, streamlined 





Pye Ge 


body, and the use of Unifiex wash pipe 
packing box assembly. The N-35 has a 
comparative dead-load rating of 150 tons 
and an overall height of 6 ft 5% in. 


Circle number (46) on reply card. 


(47) VALVES 


A line of quantity-control valves said to 
eliminate the severe hydraulic shock ac- 
companying rapid cut-off of large-volume 
flows has been introduced by Rockwell 
Manufacturing Company. Valves, avail- 
able in 6, 4, 3, and 2-in. sizes, are de- 
signed to be used in conjunction with a 
Rockwell developed multi-stage register 
latching device on Rotocycle meters. 


Circle number (47) on reply card. 


(48) PLASTIC SHEETING 


Formable, reinforced plastic sheeting 
ready for use in mass production—a mold- 
able, high-strength, uniform-quality_glass- 
reinforced plastic sheeting engineered for 
structural jobs, has been announced by 
Minnesota Mining and Manufacturing 
Company. The material—sold as Scotch- 
ply brand reinforced plastic—is a glass-in- 
plastic laminate. 

Circle number (48) on reply card. 


(49) CONTROL STATION 


Well Controls Inc. has anonunced a 
fully packaged control station designed 
specifically for hydraulic oil well pumping 
installations. It is designed to simplify 
the operations of starting, shutting-in, con- 
trolling pump speeds, maintaining mani- 
fold pressure, metering of individual wells 
to check pump efficiencies, as well as run- 
ning soluble plugs to remove paraffin de- 
posits in lines. 


Circle number (49) on reply card. 


(50) RADIO SPEAKER 


In order to improve intelligibility of 
messages, Motorola is now shipping as a 
standard accessory with mobile two-way 
radio units a new inverted cone speaker 
whose cone area is said to be as much as 
43 per cent greater than that of speakers 
found in most present day mobile radios. 
Advantages of speaker said to be espe- 
cially apparent in fringe reception areas 
and where ambient audible noise levels 
are high. 

Circle number (50) on reply card. 
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Today, when Conductor Carmen Dragon lifts his baton, 
it’s “time for the Standard School Broadcast” in over 
54,000 classrooms through the West, Alaska and Hawaii. 
Counting children, teachers and home listeners, the pro- 
gram reaches a weekly audience of nearly 1)4 million. 
That string trio has grown to a symphonic orchestra 
with a dramatic cast, choral group and guest vocal and 
instrumental artists. Selections range the musical alpha- 
bet from symphony to jazz. Each year’s course follows 
a carefully planned outline published in a manual sup- 


He helps teachers 


in 54,000 
classrooms 


Radio was barely out of the earphone stage 26 years ago 
when a new program was beamed from a San Francisco 
studio. It featured a string trio and was based on the idea 
that good music, when clearly understood, could entertain 
and teach, too. Actually, only 72 Western schools had radio 
sets then, but with that performance the Standard Schoo! 
Broadcast was “on the air.”’ 





plied to teachers by Standard to serve as a guide in 
blending music-enjoyment with subjects like art, litera- 
ture, social studies. Now in its 27th year, the Standard 
School Broadcast is radio’s oldest education program, 
heard today over more than 100 stations. Its goal is to 
help Western children gain an absorbing new interest in 
the world’s good music, and —through music—a broader 
knowledge and understanding of the world around them. 


Listen to the Standard School Broadcast every Thursday. 
Check your newspaper radio log for the time and station. 


STANDARD OIL COMPANY OF CALIFORNIA 
72 years of, (planning ahead lo serve you teller 
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@ Brochures 
@ Bulletins 
@ Catalogs 


(51) PLUG VALVES 


ACF Industries, Inc., has released Cata- 
log No. 5 on lubricated plug valves. This 
covers a variety of services for gasoline, 
oil, water, air, gas, acids, caustic solutions, 
chemicals, and other fluids. 


Circle number (51) on reply card. 


(52) PUMPS 


A bulletin on self-priming centrifugal 
pumps issued by Worthington Corpora- 
tion explains graphically the specifications, 
applications, and sizes of various types. 
Bulletin presents information on com- 
ponent parts, characteristics, ranges of 
application, and a comprehensive chart 
of the pump models listing their dimen- 
sions in inches. 


Circle number (52) on reply card. 
(53) OPERATING TIPS 


Johns-Manville has issued a new edi- 
tion of “Good Operating Practices,” an 
illustrated 12-page brochure containing 
101 suggestions for maintaining plant 
buildings and equipment. It contains the 
latest recommendations for getting the 
best service out of insulations, packings, 
refractory products, roofings, and fric- 
tion materials. 


Circle number (53) on reply card. 


(54) EMPLOYMENT PREDICTION 


A 32-page illustrated booklet entitled 
“The Story of Employment Opportunities” 
has been published by the Du Pont Com- 
pany. Booklet, which calls for continued 
research, predicts that America’s indus- 
trial system, if allowed to progress un- 
hampered, can provide a quarter again as 
many jobs by 1975 as it does now. 


Circle number (54) on reply card. 


(55) DRILLING ENGINES 


National Superior G-825 gas-drilling 
engines are described in an illustrated 8- 
page bulletin, No. 427, released by The 
National Supply Company. Ratings are 
535 bhp for the 6-cylinder engine and 705 
bhp for the 8-cylinder engine. 


Circle number (55) on reply card. 
(56) METAL GRATINGS 


Penn Metal Company, Inc., has issued 
a folder describing its gratings of ex- 
panded steel plate. Included are tables of 
sizes, weights, and dimensions. Deflection 
tables give the load in pounds for various 
spans. Descriptions and illustrations of 
the different meshes are included. 


Circle number (56) on reply card. 
(57) ENGINE-GENERATOR SETS 


An 8-page bulletin on “custom built” 
engine-generator sets is available from 
Le Roi division, Westinghouse Air Brakes 
Company. It describes and illustrates 7 
engine models from 60 to 675 hp with gen- 
— capable of producing from 50 to 

w. 


Circle number (57) on reply card. 
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For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


(58) ALLIS-CHALMERS TOUR 


Allis-Chalmers Manufacturing Com- 
pany has published a 32-page booklet as a 
guide to its West Allis Works. Booklet, 
which gives a pictorial tour, is given to 
some 15,000 visitors a year. 


Circle number (58) on reply card. 


(59) DEWPOINT MEASUREMENT 


Instrumentation data sheet 10.5-la de- 
scribes Surface Combustion Corporation’s 
dewpoint recorder including details about 
the multiple source type which auto- 
matically records dewpoints from 6 dif- 
ferent sources in rapid succession. Re- 
corder is equipped with Brown ElectroniK 
recording instrument, product of Minne- 
apolis-Honeywell. 

Circle number (59) on reply card. 


(60) TEL-O-SET INSTRUMENTS 


Bulletin 7201 describes Minneapolis- 
Honeywell Regulator Company’s quick- 
connect Tel-O-Set miniature recorder and 
controller. A description of the instru- 
ments and their operation is included, and 
specifications are given. 


Circle number (60) on reply card. 


(61) LIGHT MEASURING UNIT 


Process control through quantitative 
light measurements or color comparison 
is described in Minneapolis-Honeywell 
Regulator Company’s data sheet 10.10-5. 
This 4-page bulletin gives technical de- 
tails and specifications of the Colorede 
computing flicker photometer with Brown 
ElectroniK instrumentation. 


Circle number (61) on reply card. 
(62) TURBINE PUMPS 


“Turbine Pumps for Industry,” an 
eight-page bulletin (No. 735-1) that de- 
scribes and illustrates vertical turbine 
pumps manufactured by the A. O. Smith 
Corporation has been released. Bulletin 
shows characteristic curves and gives a de- 
tailed description of principal components. 


Circle number (62) on reply card. 


(63) TANK HEATERS 


Drayer-Hanson, Inc., has published a 
four-page bulletin, No. 3006, on its Cal- 
fin bayonet tank heaters. Series BH and 
BW are shown in photographs and dia- 
grams. Bulletin contains a table that gives 
surfaces, weights, and lengths. 


Circle number (63) on reply card. 


(64) HYDROPADS 


Cook Electric Company, Magnilastic 
division, has issued a bulletin called Mag- 
nilastic Newsletter Vol. 2, No. 20 illus- 
trating and describing pressurized hydro- 
pads. Besides specifications on many 
standard models, bulletin includes basic 
data in the form of tables, formulae, 
and charts essential to the proper under- 
standing of the application of Hydropad 
principles to actual surge conditions. 


Circle number (64) on reply card. 


(65) STORAGE TANKS 


Bulletin 916 has been released by The 
Pfaudler Company to describe Utilitanks, 
a line of vertical steel storage tanks jn 
capacities from 1000 to 5000 gal. Tanks 
are built of carbon steel glassed both 
inside and out and are advised for storage 
of neutral products where non-contamina- 
tion, ease of cleaning, and non-adhesion 
are of paramount importance. 


Circle number (65) on reply card. 


(66) TIPS ON PISTONS 


The National Supply Company has 
made available a tip sheet on pistons, ]I- 
lustrated sheet advocates renewing leaky 
pistons to prevent slush pump liner wash- 
outs. 


Circle number (66) on reply card. 


(67) “E”-GUN 

Lane-Wells Company has issued a two- 
page news bulletin on performances of its 
“E”-Gun. Examples of the gun’s use in 
various Texas and Louisiana fields, taken 
from Lane-Wells field engineers’ reports, 
are given. 


Circle number (67) on reply card. 


(68) ROPE SPLICING 


New Bedford Cordage Company has 
published a two-page sheet giving step- 
by-step directions on how to make an eye 
splice. Splicing is said to not only make a 
permanent junction, but also to provide 
a stronger connection than any knot. 


Circle number (68) on reply card. 


(69) MAGCOBAR PRODUCTS 


Magnet Cove Barium Corporation has 
released a 42-page product catalog 
covering its drilling mud service. Catalog, 
illustrated in color, covers the place of 
mud in oil well drilling operations, basic 
types of drilling muds, Magcobar chem- 
cals for drilling muds, emulsion muds, 
lost circulation, mud testing instruments 
and kits, and engineering data. 


Circle number (69) on reply card. 


(70) TRUCK CRANE 


A new bulletin on the PRH Model 105 
TC truck crane is now available from 
Harnischfeger Corporation. Complete de- 
tails on the P&H carrier are included, 
along with illustrations of the 105 TC at 
work on a variety of jobs. 


Circle number (70) on reply card. 


(71) OSPHO 


The Rusticide Products Company has 
issued a brochure which describes rust- 
inhibiting primer, Ospho. Ospho is not 
a paint—but a metal treatment. When ap- 
plied to rusted surfaces it is said to change 
iron oxide (common rust) to an_ inert, 
hard, dark grey substance. When dry, rust 
action is stopped and the paint coats bond 
so firmly to the metal surface that mois 
ture and oxygen cannot attack the metal. 


Circle number (71) on reply card. 


THE PETROLEUM ENGINEER, January, 1955 












anks, 
sin 
both 
rage 
nina- 


esion 


s. Il- 
leaky 
Vash- 


two- 
of its 
se in 
‘aken 


has 


n eye 
ake a 
ovide 





(72) PLUG VALVE ACTUATOR 


The Pantex Manufacturing Corpora- 
tion has released a two-color, eight-page 
illustrated bulletin that describes its new 
line of plug valve actuators. This line is 
available for the remote control of all 
types and sizes of wrench-operated plug 
valves from one inch up to eight inches. 
Illustrated with photographs and line 
drawings, bulletin gives engineering data 
as well as information on how the plug 
valve actuators are used. 


Circle number (72) on reply card. 


(73) WATER-CONDITIONING 


Cochrane Corporation has published a 
four-page bulletin, No. 6210, briefly cov- 
ering its water-conditioning equipment 
and specialties. Mentioned are demineral- 
izers, hot process, hot lime zeolite, zeolite 
softeners, reactors, deaerators, dealkaliz- 
ers, filters, continuous blowoff systems, 
hydromatic control valves, C-B conden- 
sate drainage, multiport relief valves, 
separators, purifiers, receiver separators, 
and multiport drainers. 


Circle number (73) on reply card. 


(74) PIPE COVERING 


A folder describing aluminum pipe 
covering manufactured by Walex Metal 
Products Company is now available. 
Walex aluminum jacketing is a covering 
for insulated lines, towers, vessels, and 
tanks. The aluminum covering is said to 
be weather proof, corrosion resistant, and 
easily installed. Inside is coated with a 
specially-treated moisture resistant fiber 
and asphalt moisture guard to prevent 
moisture from affecting insulation ma- 
terial. 


Circle number (74) on reply card. 


(75) RADIO EQUIPMENT 


An “engineering guidebook” to the 
selection and arrangement of RCA micro- 
wave radio relay equipment for point-to- 
point communications has been released 
by the engineering products division, 
Radio Corporation of America. The 51- 
page booklet “RCA Microwave Radio 
Relay Communications Equipment” con- 
tains photographs, cutaway drawings, 
floor plans, and technical data. Informa- 
tion covered ranges from basic RCA 
“building block” microwave and multi- 
plexing equipment to typical system lay- 
outs, buildings, and antennas. 


Circle number (75) on reply card. 


(76) ROLLER BEARINGS 


Catalog TR-854-DC, published by Roll- 
way Bearings Company, describes the 
Tru-Rol line of cylindrical roller bearings. 
It lists Tru-Rol Bearing types, sizes, di- 
mensions and load ratings; details their 
“crowned” rollers, and includes a for- 
mula for load ratings as well as a method 
of calculating expected bearing life. 


Circle number (76) on reply card. 


(77) ELECTRONIC 


Custom engineering of electronic in- 
strumentation tailored to specific indus- 
trial, scientific, and military needs is the 
subject of Bulletin CEC-1304 announced 
by Consolidated Engineering Corporation. 
Publication describes the role of com- 
pany’s newly-formed systems division. 
Case histories of typical instrumentation 
systems, applications, biophiles on key 
personnel, description of service facilities, 
and methods of planning used to solve 
customer problems are featured. 


Circle number (77) on reply card. 


Trade Literature 


(78) MICRO BLANKS 


The M. N. Aitken Company, Houston, 
Texas, has issued a 12-page catalog giving 
standard dimensions and specifications for 
a standard series of line blinds made under 
the trade name of “Micro-Blanks.” From 
catalog, a standard “Micro-Blank” can be 
selected to meet the requirements and 
ordered by code number. 


Circle number (78) on reply card. 


(79) FILTERS 


A bulletin with installation diagrams 
for Hilco gas filters has been completed by 
The Hilliard Corporation. Bulletin F-154 
includes the Hilco Hyflow Gas Filter 
recommendation data sheet. Diagrams of 
suggested installation procedures and a 
tabulated listing of engine horsepowers 
show the Hilco Filter model number to be 
used with the necessary number of filter 
cartridges. 

An eight page bulletin, F-132, on the 
use of Hilco oil filters for hydraulic sys- 
tems describes the construction and op- 
eration of hydraulic systems with special! 
emphasis on the contamination of hy- 
draulic fluids from various causes and 
demonstrates how the correct filtration 
system eliminates such contamination. 


Circle number (79) on reply card. 


(80) PROPORTIONING PUMP 


Hills-McCanna Company announces 
the release of a six-page bulletin describ- 
ing the “Hills-McCannameter,” a propor- 
tioning pump with no packing, unique 
high speed valves, and pulse free flow. Bul- 
letin, in color, tells what the “Hills-Mc- 
cannameter” is; why it was designed; what 
it will do, and how it works. 


Circle number (80) on reply card. 
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NICHOLSON MAKES 


Freeze-Proof Steam Traps 
x for Every Plant Use 


non-air-binding feature of 
Nicholson traps also notably 
facilitates heat 
transfer in severe 
weather. Types 
for every plant 
use. Sizes %4” to 
2”; pressures to 
300 Ibs. 


TYPE A 





Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof. Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage capac- 
ity results in minimum heat-up time. The 


217 OREGON ST., WILKES-BARRE, PA. 


~ 
















BULLETIN 
853 











Ce NICHOLSON} 





TRAPS: VALVES: FLOATS. 





To obtain more information on products advertised see page E-33 





E-4] 





Trade Literature 


(81) AIR RELEASE VALVES 


The V. D. Anderson Company has pub- 
lished Bulletin No. 654 describing three 
different styles of air release valves used 
for venting air from (1) hot water heating 
systems, (2) water mains, (3) tanks in 
both deep and shallow well pumping sys- 
tems, (4) water filters and systems in water 
works, and (5) for releasing air or gas 
from other liquid lines and tanks under 
pressure. Folder gives information on 
standard Silvertop air release valves, 
forged steel Silvertop for use on high pres- 
sures, and the Anderson No. “0.” 


Circle number (81) on reply card. 


(82) BALL AND SEAT 

Harbison-Fischer Manufacturing Com- 
pany has published an eight-page booklet 
describing its DuMore ball and seat for 
sub-surface pumps. Valve is said to be 
corrosion-proof, non-magnetic, and un- 
affected by high temperatures. 

Circle number (82) on reply card. 


(83) COOLING TOWER TEST 


“Test Your Tower,” a 20-page booklet 
by The Marley Company describes a sim- 
ple direct method by which the purchaser 
of an industrial cooling tower can test its 
performance. The new method is one de- 
veloped by Donald R. Baker, head of 
Marley’s Technical Services Department. 

Circle number (83) on reply card. 


(84) REMOTE CONTROLS 


Trimount Instrument Company, which 
recently took over Crown Control Com- 
pany, has issued a bulletin complete with 
graphs and specifications showing the 
MAT type of Hydra-Trol remote controls 
for controlling hydraulic valves, winches, 
marine engines, charging cranes, slitting 
machines, butterfly valves, and many other 
remote control uses. 


Circle number (84) on reply card. 


(85) CLEAN WATERS 


A publication entitled “Clean Waters— 
And How To Get It” has been announced 
by the General Electric Company. The 
two-color, 34-page bulletin, designated 
GEA-6096, is designed to help civic 
leaders, municipal officials, and sewage 
treatment experts dramatize to their com- 
munities the urgencv of providing proper 
sewage treatment and how to get it. 


Circle number (85) on reply card. 


(86) COOLING SYSTEMS 


The dangers of scale and corrosion in 
cooling systems and organic contamina- 
tion of cooling system water are outlined 
in a six-page folder issued by Hall Labora- 
tories. It relates solutions found to cool- 
ing water problems in an oil refinery, a 
steel plant, and other industries. 


Circle number (86) on reply card. 


(87) AUTOMATIC BLOW CASES 


Black, Sivalls and Bryson, Inc. an- 
nounces the publication of catalog 37-15 
on automatic blow cases, gas-powered 
high volume pumps that are completely 
automatic and operate on either air or 
gas. The unit receives liquid at low pres- 
sure and discharges it at pressures up to 
2000 psi. Illustrated with cutaway draw- 
ings in color, dimensional silhouettes, and 
detail perspective drawings, the four-page 
catalog section also gives fluid capacities 
and solves a sample problem on how to de- 
termine power gas requirements. 


Circle number (87) on reply card. 
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(88) CENTRIFUGAL CASTINGS 


Lebanon Steel Foundry has announced 
publication of a new 12-page brochure on 
centrifugal castings. The brochure is 
printed in two colors on an 8% by 11-in. 
page format, and contains about 30 photo- 
graphs and illustrations. The brochure is 
divided into two main sections: One de- 
scribing the “Centri-Die” casting process, 
in which the casting is formed on vertical 
axis machines using permanent molds, and 
the second describing the Lebanon 
“Centri-Spun” process, in which horizon- 
tal axis machines are used with special 
refractory molds. 

Circle number (88) on reply card. 


(89) MUD TACHOMETER 

Bulletin P-7 describes Martin-Decker 
Corporation’s pump-stroke-and-volume in- 
dicator, a gage that tells the driller the 
rpm’s of his mud pump and the optimum 
mud output at each speed and for each 
liner size. The literature tells how this 
instrument can supply additional mud in- 
formation necessary for today’s deep drill- 
ing operations. 

Circle number (89) on reply card. 


(90) PRESSURE TRANSMITTER 


The Swartwout Company has an- 
nounced a bulletin on the flush dia- 
phragm pressure transmitter. The two- 
page bulletin describes the Type P3T 
transmitter in detail and gives data on 
principles of operation. 


Circle number (90) on reply card. 


(91) COLLOIDAIR SYSTEMS 


An eight-page catalog, “Colloidair Sys- 
tems for Recovery of Suspended Materials 
for Waste Water Treatment,” has been 
published by Bulkley, Dunton Processes, 
Inc. Catalog features data on the efficiency 
of the Colloidair process, flow sheets of 
typical installations, description of operat- 
ing principles, and an analysis by types of 
industries of various applications for Col- 
loidair systems. 


Circle number (91) on reply card. 


(92) HYDRAULIC SURGE 


Cook Electric Company has issued a 
manual on Analysis and Control of Hy- 
draulic Surge. The manual is illustrated 
with drawings, plots, nomographs, and 
tabular material for surge analysis of most 
piping systems. Fields covered are water 
hammer, surge-suppressing devices, surge 
control with pneumatic suppressors, pul- 
sation control and resonance, accumula- 
tors, and thermal expansion compensation. 


Circle number (92) on reply card. 


(93) PIPE LINE PROBLEMS 


Bulletin PL-1, published by Minneap- 
olis-Honeywell Regulator Company, dis- 
cusses the problems involved in trans- 
porting liquid petroleum products through 
pipe lines. First in a series, the bulletin 
describes in general terms, a typical pipe 
line system, the variables to be measured, 
and some of the problems of pipe line 
control. 


Circle number (93) on reply card. 


(94) CROWN COUPLINGS 


The De Laval Steam Turbine Company 
has issued bulletin 2203 describing its line 
of crown couplings. Included is an illus- 
tration showing an exploded view of the 
coupling and a table containing data 
necessary to select the correct coupling 
for a given application. 


Circle number (94) on reply card. 


(95) BEARINGS 


Gatke Corporation has released a 3). 
page brochure illustrating applications ang 
describing the properties of moulded 
fabric bearings, wear plates, and other 
parts. Shows bearings made for grease or 
oil lubricated, water lubricated, unlubri- 
cated and acid resistant services—journal 
sizes to forty-eight inches diameter and 
larger. 

Circle number (95) on reply card. 


(96) RUBBER ENGINEERING 


Plastic and Rubber Products Company 
and Parco Rubber Products Company to. 
gether announce a new pictorial brochure 
No. 1090, Customized Rubber Engineer. 
ing. It describes the types of materials, 
methods, measurements, and specifications 
used by plastic and rubber products. 


Circle number (96) on reply card. 


(97) TUBING HEADS 


National Supply Company’s Type E 
tubing heads in 6-in. and 8-in. sizes rated 
at 2000 psi are described in an illustrated 
4-page bulletin, No. 424. Features are il- 
lustrated by sectional drawings. 


Circle number (97) on reply card. 


(98) PIPE INSULATION 


MMM, Incorporated, has issued a four- 
page brochure on its low-temperature pipe 
insulation, Vapo-Wall. This _ illustrated 
folder provides a complete picture of 
Vapo-Wall’s insulating properties, as well 
as recommendations on how to order and 
apply this pipe covering. 

Circle number (98) on reply card. 


(99) DUCTILE IRON 


International Nickel Company has pub- 
lished Bulletin DI-20, on the wear proper- 
ties of ductile iron. Case histories support- 
ing National Advisory committee for 
Aeronautics test data show ductile iron as 
compared to gray iron. 

Circle number (99) on reply card. 


(100) HEAT EXCHANGERS 


National heat exchangers of the shell 
and tube type, made by The National 
Radiator Company, for the petroleum and 
chemical processing industries are pictured 
in an 8-page bulletin. A feature of the 
bulletin, HT-40, is a two-page spread of 
engineering and drawings of many heat 
exchangers, and their basic component 
parts, to assist engineers in completing 
heat exchanger specification sheets. 

Circle number (100) on reply card. 


(101) REGULATING VALVE 


Technical data covering Paul self- 
actuating regulating valves for product 
pipe line services are given in Bulletin 310, 
published by Paul Valve Corporation. Of 
the venturi-ball design, the valves are said 
to give quick, steady response to flow or 
pressure changes. Sizes from 3 to 12-in., 
600 Ib series, steel with high-chrome stain- 
less hardened trim. 


Circle number (101) on reply card. 


(102) CASE HISTORY BOOK 


C. M. Kemp Manufacturing Company 
has released a bulletin entitled Kemp Case 
Histories which features installations of 
Kemp industrial gas equipment at 17 ma- 
jor companies. This detailed report illus- 
trates with on-the-spot photographs how 
companies use Kemp immersion heaters, 
dynamic dryers, and inert gas generators 
in many fields. 


Circle number (102) on reply card. 
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TRADE PERSONALS 





C. J. Schleeweis 


Richard Moses 


» The heat exchanger division of Western 
Supply Company, Tulsa, Oklahoma, has 
announced the appointment of Richard 
Moses as sales and service representative 
for the West Virginia area. Moses is gen- 
eral manager of Process Instruments and 
Equipment Company of Charleston. 


» The appointment of Charles J. Schlee- 
weis as Sales manager has been announced 
by Johnston Pump Company. Schleeweis 
joined Johnston in 1946. For the past six 
years he has been manager of the firm’s 
export sales. He will supervise domestic 
and foreign sales for Johnston vertical 
turbine pumps. 


» Election of Frank M. Hawley as chair- 
man of the board and of Stanley J. Roush 
as president and general manager of Morse 
Chain Company, a subsidiary of Borg- 
Warner Corporation, has been announced. 
Hawley previously was president and gen- 
eral manager of Morse Chain. Roush is 
also president of the Atkins Saw division 
of Borg-Warner, a position which he re- 
tains. Hawley has been with Morse Chain 
since 1916 when he started as a sales en- 
gineer. 


> H. H. Hippler has been appointed di- 
rector of sales and service administration 
of Gar Wood Industries. Hippler, who has 
been with Gar Wood for 30 years, will be 
responsible for sales administration and 
service functions involving all corporation 
products. He was appointed division man- 
ager of Gar Wood’s branch division in 
1949 and moved to the executive offices in 
Wayne, Michigan. 


> Appointment of Roy L. Goltz as New 
York district manager for petroleum cat- 
alysts of the Davison Chemical Company 
division of W. R. Grace and Co., has 
been announced. Goltz will make his 
headquarters at Davison’s New York 
office. He attended the University of Chi- 
cago and is a mechanical engineer grad- 
uate of Cornell University. 

David P. Barrett has been appointed 
sales manager of Industrial Chemicals de- 
partment. This appointment filled the 
vacancy created by the resignation of 
N. E. Hathaway. Barrett graduated from 
Gilman Country School and received a 
BS in chemical engineering from Prince- 
ton University in 1941. He joined Davison 
In 1946 as a sales trainee. He was assistant 
sales manager of the Industrial Chemicals 
department prior to his promotion. 





L. C. Reid 


Clint Horn 


> Lewis C. Reid has been named assistant 
sales manager of the Industrial Chemicals 
Department, Davison Chemical Company 
Division of W. R. Grace and Company. 
Reid came to his new post from Wyan- 
dotte Chemicals Corporation, where he 
was Chicago district manager for the 
Michigan Alkali Division. Reid attended 
the University of Virginia, receiving 
bachelor’s and master’s degrees in science. 


>» Thornhill-Craver Company, Houston, 
Texas, has announced the promotion of 
Clint Horn to the position of sales man- 
ager of the company’s pipe line products 
division. For the past four years Horn has 
served as the Unibolt district salesman in 
Oklahoma City. He has been with the 
company Six years. 


> Bill Pickering, formerly Shreveport, 
Louisiana, store manager for Bethlehem 
Supply Company, has joined the sales 
department of The Brewster Company. 
A veteran of more than 20 years in the 
oil industry, including both production 
and sales, Pickering will operate through 
southern Arkansas, Louisiana, and Missis- 
sippi from the Brewster main office in 
Shreveport. 





> Russell Herig, formerly associated with 
the Nye Tool Company, Chicago, Illinois, 
has been appointed field sales manager for 
Beaver Pipe Tools, Inc., Warren, Ohio. 
Herig has more than 21 years of technical 
experience in the mill supply business. 


> Lowell G. Moffatt has been named as 
sistant division engineer by Halliburton 
Oil Well Cementing Company. Moffatt 
joined Halliburton in 1948 and has been 
district engineer at Wichita Falls and Kil 
gore, Texas, prior to being transferred to 
Dallas, Texas. 


> The Frank G. Hough Company, Lib- 
ertyville, Illinois, has announced the ap 
pointment of Jim Suter as sales engineer. 
He will act as liaison between the sales 
department, Hough district representatives 
and other departments and will also be 
concerned with product improvement. 
His background includes four years as a 
Hough district representative and two 
years as assistant sales manager for a 
Hough Distributor. 


> Mack M. Bowen has been appointed 
sales representative at Corpus Christi by 
Rector Well Equipment Company, Inc. 
With the exception of two years in the 
Armed Services, he has been in oil indus- 
try sales and service work in the South 
Texas area for the past six years. 


>» Tryad Service Corporation, Long 
Beach California, announces the appoint- 
ment of Jack Augsburger as a California 
sales representative. He is a graduate in 
business administration from University 
of Southern California. 


> Ed Tracey has been named general 
sales manager of Walex Metal Products 
Company. Before coming to Walex 
Tracey headed the aluminum jacketing 
sales division of Childers Manufacturing 
Company. 


> R. D. Ford, vice president and general 
manager of the Schlumberger operations 
in South America, has been elected a 
member of the Board of Directors of 
Societe de Prospection Electrique which 
operates the Schlumberger services in 
Europe. 


E. D. Bransome, chairman of the board and president of Mack Trucks, Inc., goes ove! 
the company’s new advertising program with T. J. Zeller (left), in charge of engineering 
and manufacturing, and Elliott G. Ewell (right), in charge of sales. Conference occurred 
during Boston meeting of 100 Mack representatives from Canada and New England 
which inaugurated a national tour of top Mack executives to review the Mack line. 
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Trade Personals 


> Clair Haas, a veteran of almost 19 years 
service with U.S. Steel’s Oil Well Supply 
















































division, has been named manager of = 
“Oilwell’s” Williston, North Dakota, a 
store. Haas has served as manager of — 
“Oilwell” stores at Albany, Texas; Cut shel 
Bank, Montana; Powell, Wyoming, and = 
Glendive, Montana. Bart 
Donald Earl Mosher has joined “Oil- oor 
well” as field representative at Bakersfield, ob 
California. He has had 16 years oil field R is 
experience. oy 
Appointment of George H. Fletcher as 
field representative at Fort Morgan, Colo- E. A. Pratt L. W. Morgan J. D. Nicholson R. H. Mudwilder 
rado, for “Oilwell” was announced by J 
R. L. Armstrong, Rocky Mountain Area =» Brush Electronics Company has an- > Southern Engine and Pump Company rte 
<< sa — nounced the appointment of Ernest A. has announced the appointment of John Yor 
Pe pen - INOtCr aT, ne igs Pratt as field supervisor of its oil instru- D. Nicholson as sales manager. He began gas 
representative at Monahans, [exas, mentation section. Pratt attended the Vir- as sales engineer with the firm in 1948, has 
for “Oilwell.” Roter was employed in ginia Military Institute and took graduate Nicholson received his engineering degree ber 
February, 1948, and has held sales posi- _ studies at the Colorado School of Mines. from the University of Missouri School a 
tions at Wichita Falls and Snyder, Texas. Pratt, who has had ten years association of Mines and Metallurgy in 1942 and at- P 
Appointment of Wayne B. Atkins as with the geophysical industry, will main- tended the Yale University Engineering >A 
field representative at Hobbs, New Mex- tain headquarters in Houston, Texas. School 
ico, for “Oilwell” has been announced. he 
Atkins, who has Fa 7% arnoctagetd 7 the ‘p Alten Foundry and Machine Works, >» The catalyst division of National Alu- frot 
+ my emg oa mee ee oem Inc., Lancaster, Ohio, has announced that minate ea gorge a ss the tinv 
: : ‘ Lloyd W. Morgan has been appointed appointment of Robert H. Mudwilder as tern 
Holand = = ag . prom aspemee Alten sales representative in the Gulf a technical representative in the Midwest sigt 
i . Ja — A Br aocennaend me coast area. Morgan entered the petroleum area. A mechanical engineering graduate Stu 
meet os ans . ew he equipment business in 1945 and has spent __ of the University of Louisville, Mudwilder whi 
agg _ as ne i Ollecll” i — as the entire 10 years in the Arkansas- was previously sales engineer for the Gu: 
oe. _— sc ee ‘1 field. = Louisiana-Texas area with the McGriff General American Transportation gin 
atter tree years ON Held cxperience. Sales Company in Shreveport He has | Company. Soc 
Brunnemer was employed in 1946. headquarters in Shreveport, Louisana. 191 
> Announcement has been made by >» Bethlehem Supply Company has an- 
C. Lee Cook Manufacturing Company, ~‘ > Hans U. Lieberherr has been appointed | nounced the promotion of D. L. Ligon to A! 
Louisville, Kentucky, of the promotion of director of engineering for Nordberg Man- _ store manager and field representative at D. 
Clarence T. Duke, to sales engineer. ufacturing Company. Emil Grieshaber was the Graham, Texas, store. Ligon, formerly tior 
Duke’s territory will include Michigan, named director of projects development, _ field representative at Graham, has been Tul 
Wisconsin, Indiana, and Kentucky. He and Ralph Miller as consultant and direc- with Bethlehem since June, 1950. He re- tric 
will make his headquarters in Louisville. tor of supairthermal development. placed P. J. (Pat) Ryan, who died re- era 
cently after a long illness. Te? 
L. D. Harris has been promoted to field Jan 
representative . the — gem “ 
store. He was formerly a clerk in the e 
Another Job Done Better Sterling store ) tic 
i . J. Overton has recently been em- 
With The ALL-NEW ployed as a clerk in the tubular goods sec- >J 
tion of the General Sales office in Tulsa. Lu 
He will help expedite the handling of pipe cer 
and tube orders in the Tulsa Sales Office. shi 
As 
> Jack Wyatt has been named district not 
manager of the Detroit, Michigan, area rec 
for Electro Dynamic division of General bee 
Dynamics Corporation. A graduate of of 
Michigan State University, he has had 19. 
five years of experience in electric motor the 
power transmission equipment and re- 
lated fields. >] 
Co 
> Dr. Charles H. Leigh, recently of ani 
Brookhaven National Laboratory, has Og 
joined the Catalysis section of The M. W. gr 
Kellogg Company’s research laboratory su 
at Jersey City, New Jersey. tri 
Jim Callery has been assigned to Ar- ph 
gentina in connection with Kellogg’s proj- Wi 
ect being constructed.in that country. = 
01 
Here’s the vehicle that takes men and tools > The appointment of Ralph W. Gunder- 
to the job when nothing else can—the all- sen as chief industrial engineer of the > 
bé yy new 4-Wheel-Drive ‘Jeep’. With the extra | American Hoist and Derrick Company, bi 
e GO-ANYWHERE traction of its 4-wheel-drive, the ‘Jeep’ goes St. Paul, Minnesota, has been announced. pa 
through mud, sand, snow and roadless Gundersen was graduated from North- pa 
Country .-- “ab, time when ee pe western University and has been engaged hi 
TRANSPORTATION most. It is good “ow go own ¢ -. te i in industrial engineering since 1934. He ap 
Jeep’ . . . and good insurance of getting joined American Hoist in 1951. le 
through to the job every day in the year. pa 
Get all the facts about the all-new ‘Jeep’. > The Hydreco division of the New York 
eee ea has announced the appontment of Ray. Ph 
nnounced the i . 
TOLEDO 1, ONO Thomas as manager of its sales order de- M 
‘JEEP’ © 4-WHEEL-DRIVE TRUCK ¢ 4-WHEEL-DRIVE STATION WAGON © 4-WHEEL-DRIVE PANEL DELIVERY St eee _ _ with eg he 
since and has held positions in 8a 
THE WORLD’S MO ST USEFUL VEHICLES engineering, service and sales departments. as 
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» New assistant managers have been as- 
signed to the eastern and gulf coast re- 
gions of the Du Pont Company’s petro- 
jeum chemicals division. Wesley T. Dor- 
sheimer has been promoted to assistant 
manager of the eastern region. He replaced 
Barry V. Cornwall, who has been named 
assistant manager of the Gulf coast region. 
Cornwall fills the post formerly held by 
Robert F. Harwick, who has been named 
assistant sales development manager of 
the rubber chemicals division. 


» Announcement is made of the election 
of Max A. Minnig as executive vice presi- 
dent of Witco Chemical Company, New 
York, New York. Joining Witco’s natural 
gas division in 1946, Minnig successively 
has been national sales manager for Rub- 
ber Chemicals, director of sales, and vice 
president. 


» A. F. Milbrath, chief engineer and vice 
president of Wisconsin Motor Corpora- 
tion, Milwaukee, Wisconsin, has retired 
from active duty after 45 years of con- 
tinuous service. A leading designer of in- 
ternal combustion engines, Milbrath de- 
signed the T-head engine that powered 
Stutz Bearcat cars, also a marine engine 
which became standard with the Coast 
Guard. He designed his first air-cooled en- 
gine in 1930. He has been a member of the 
Society of Automotive Engineers since 
1910. 


» Dowell Incorporated has promoted 
D. E. “Pat” Ramsey to manager of opera- 
tions in the company’s general office in 
Tulsa, Oklahoma. Ramsey has been dis- 
trict manager of Dowell’s West Texas op- 
erations with headquarters at Midland, 
Texas. He will assume his new position 
January 1, 1955. Edward F. Kelly, form- 
erly Dowell district area manager for 
West Texas, has succeeded Ramsey as dis- 
trict manager. 


> J. Frederic Wiese, vice president of 
Lukens Steel Company, has received a 
certificate of Honorary Life Member- 
ship in the National Security Industrial 
Association. He is the only one who is 
not a member of the Armed Services to 
receive the award this year. Wiese has 
been a member of the board of trustees 
of the Association since its inception in 
1944 and has also served as chairman of 
the board and as president. 


> Precision Thermometer and Instrument 
Company, Philadelphia, Pennsylvania, has 
announced the appointment of Harry F. 
Ogden, Jr. Ogden, a chemical engineering 
graduate of Villanova University, will 
supervise national and international dis- 
tribution. Precision’s Cleary, a former 
physics instructor at Bucknell University, 
will supervise research and development, 
and plant, sales, and service engineering 
for the company’s production. 


> Charles E. Seelig, manager of land tur- 
bine sales of the General Electrical Com- 
pany’s small turbine and supercharger de- 
partment, took part in a discussion on 
high speed turbine design problems and 
applications at the Ninth Annual Petro- 
leum Mechanical Engineering Confer- 
ence in Los Angeles, California. 


> Promotion of Norman Lieblich to the 
Post of vice president of Kieley and 
Mueller, Inc., Middletown, New York, 
has been announced. Lieblich was general 
Sales manager, and previously had served 
as chief applications engineer. 








>» Fhe appointment of Edgar K. Shutz 
and Robert Allan as sales representatives 
and the transfer of Thomas E. Goodyear 
was announced recently. by Wolverine 
Tube, divsion of Calumet and Hecla, Inc. 
Formerly a sales representative for the 
Sherwin-Williams Company, Schutz will 
be located at Wolverine’s Chicago, Illinois, 
office. Allan was previously regional sales 
manager for Briggs Manufacturing Com- 
pany. Goodyear has opened an office in 
Moline, Illinois. 


> Stuart Land has 
been named controll- 
er of C-R-C Engi- 
neering Company of 
Houston, Texas. He 
will also serve as 
controller of C-R-C 
Engineering of Can- 
ada, Ltd. Land has 
been serving as as- 
sistant controller of 
C-R-C Engineering 
for the past 15 
months. He was formerly associated with 
Crown Central Petroleum Corporation in 
Houston and Magnolia Petroleum Com- 
pany and Sun Pipe Line Company in 
Beaumont, Texas. He is a native of Beau- 
mont and was graduated from the Uni- 
versity of Texas. 


S. Land 


> Charles Gardner, who has been asso- 
ciated with the paint industry for 18 years 
as chemist and plant manager, has been 
appointed sales manager, drier division, 
of Witco Chemical Company, New York. 
Until recently he was eastern sales man- 
ager, Technical Sales and Service, of Ad- 
vance Solvents and Chemical Corp., and 
Technical Director, Advance Inter- 
national, Ltd. 
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>» F. A. Henry, formerly assistant to the 
general manager of A. O. Smith Corpo- 
ration, Milwaukee, Wisconsin, has been 
appointed general manager of the corpo- 
ration’s Pacific coast works at Los An- 
geles, California. He succeeds A, W. 
Shuman, who has resigned. Henry joined 
A. O. Smith in August, 1953. 


> Frank L. Mill of 
Tulsa, Oklahoma, 
has been appointed 
representative in the 
Mid-Continent area 
for Murray Rubber 
Company of Hous- 
ton, Texas. For the 
past four years he 
has worked in the 
mid-continent area of 
Oklahoma, Kansas, 
and parts of Texas 
and Missouri. 


F. L. Mill 


> Lawrence E. MacDonald has been ap- 
pointed general sales manager for 
Bucyrus-Erie Company, South Milwau- 
kee, Wisconsin. MacDonald is responsible 
for domestic sales. A graduate of the 
University of Chicago, he has served the 
excavator manufacturer for over 28 years. 
Since 1949 he has been sales manager, 
excavator distributors. 


> The Continental Supply Company has 
announced the appointment of Raleigh 
Hortenstine, Jr., as vice president in 
charge of Gulf Coast operations and 
Richard A. Gentry as manager of the 
Gulf Coast division. Hortenstine assumes 
the duties of the late N. A. Endicott, while 
Gentry takes over the division manager 
position formerly held bv Hortenstine. 











The Completely NEW 
More Rugged-Than-Ever 





MODEL CJ-5 


jeep 


NEW y fully-boxed, front cross-member adds to the carrying strength, rigidity 
and rugged endurance of the frame. 

NEW, sturdier body design with sheet metal flanged and overlapped for 
extra strength . . . center mounted to relieve road strain and for even 


greater sturdiness. 


NEW, larger windshield has approximately 100 sq. in. of additional glass 
area and folds on stronger hinges. New streamlined hood offers in- 


creased visibility. 


NEW, softer front seating is form fitting, bucket design with coil springing 
and gives a more comfortable ride. 


Ask your ‘Jeep’ dealer for a demonstration. 
WILLYS MOTORS, INC. 
TOLEDO 1, OHIO 
JEEP’ e 4-WHEEL-DRIVE TRUCK e 4-WHEEL-DRIVE STATION WAGON e 4-WHEEL-DRIVE PANEL DELIVERY 
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FORGED STEEL UNIONS, FORGED 
STAINLESS STEEL UNIONS and 
UNION CHECK VALVES. 


74 Letterhead with your signature ca all 
thata necessary fo receive your free copy of 


completely illustrated, described and 
priced in our new Catalog Number 55. 








this comprehensive Union Catalog. 


Clayton Mark & Company 


1900 DEMPSTER STREET 


EVANSTON, 


ILLINOIS « owe 














Eliminate Costly 
PARAFFIN Removal 
Methods with... 


HOLDS PARAFFIN 
IN SUSPENSION 


from 


FORMATION to REFINERY 





BRAKESOL is ECONOMICAL, prevents 
or removes Paraffin from the tubing, 


flow lines, tank bottoms and pipe lines. 
Effective on both asphalt and mixed 
base paraffin. 


BRAKESOL is 
SAFE, won't harm 
skin; fire hazard 
is minimized. 
Sold only through 
supply stores. 
Complete service 
supplied by our 
Sales Engineers. 
Contact your local 
supply store. 


WRITE FOR FREE 
DESCRIPTIVE FOLDER 


BRAKESOL, Inc. 

















P.O. Box 3808 Oklahoma City, Okla. 
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You engineers know 
that a bakelite ma- 
terial, that can remain 
unchanged for *15 
hours, under critical 
operating conditions, 
while competitive 
products under similar 
test conditions were 
destroyed, is a proved: 
highly effective mate- 
rial. 


FRANCE CARBON- 





NCE 


CARBON 
BAKELITE 
PISTON 
RINGS 


BAKELITE PISTON Write for 
RINGS for your gas Complete 
compressors will out- Information 


last any comparable 
material—no deteriora- 
tion with age or use; 
not affected by wet or 
sour gases. 


*Data on complete test 
available on request. 


FRANCE PACKING COMPANY 


9925 Bustleton Ave., Philadelphia 15, Pa. 








‘Reversible,’ “Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to 3% catalog strength (1,200 
Ib. to 40,000 Ib.). ‘Reversible’ Jaws give 
double jaw life. “Standard” Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “Ideal” Tongs have V 

shaped teeth for a sure grip on 


Write tor . irregular shapes — fittings, etc. 


Cateleg 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 

5231 W. ARMSTRONG AVENUE + CHICAGO 30, iLL. 

a 














Subscription Order Form 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscrip- 


tion for— 


SPECIALIZED EDITIONS 
(] DRILLING and PRODUCING 
[] OIL and GAS PIPELINING 
([] REFINING and PETROCHEMICAL 
lyear...$2.00 [] 2years...$3.00 0 
3 years... $4.00 [J 


MANAGEMENT EDITION 
l year...$5.00 [] 2 years... $8.00 1 
3 years... $10.00 [] 


Name 





Company 





ee 


Home Address___ ae 





Office Address 











City. State__—— 
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» Paul A. Manor of Columbus, Ohio, a 
design engineer with Surface Combustion 
Corporation at Columbus for the past ten 
years, has been named chief engineer of 
Rockwell Manufacturing Company’s lubri- 
cated plug valve plant at Barberton, Ohio. 
He attended Ohio State University and 
the University of Ohio. He joined Surface 
Combusion in 1931 and worked at the 
Toledo plant for seven years. 


» Tube Turns, Louisville, Kentucky, has 
announced the reorganization of the com- 
pany’s sales department. Appointments 
were made as follows: John E. Chumbley, 
Jr, assistant general sales manager; 
Thomas H. Pike, Jr., merchandising man- 
ager, who supervises merchandising ac- 
tivities of the Louisville general sales office 
and has supervision of the Houston and 
Los Angeles plants and the Engineering 
Service Division; Jack W. Green, execu- 
tive assistant; and Charles F. Morris, sales 
manager of the forgings division. 

Lincoln D. Hall, assistant sales man- 
ager, administers sales policies and sales 
in the Tulsa, Houston and West Coast 
territories; Elmer H. Dilley is manager of 
the general sales office; H. Dewey Gass, 


‘Jr, manager of the order service depart- 


ment; Dan R. Cheyney, assistant manager 
of the engineering service division; and 
Jack D. Tolliver, assistant manager of the 
engineering department. 


> William G. McDaniel, formerly a sales 
engineer with The Foxboro Company 
branch office in Houston, Texas, has been 
appointed manager of the company’s 
branch in Corpus Christi, Texas. Mc- 
Daniel replaced W. A. Rock who recently 
joined the firm of Schultz y Cia., S.A,, 
Foxboro representative in Mexico. 


> Lukens Steel Company has announced 
the appointment of Eugene M. Smith as 
assistant director of research. Smith was 
previously with Youngstown Sheet and 
Tube Company, Youngstown, Ohio, where 
he was development engineer in the mill 
research and development department. 


> Appointment of E. H. Bennett to dis- 
trict manager of the Twin Disc Dallas, 
Texas, branch is announced by Twin Disc 
Clutch Company, Racine, Wisconsin. 
Bennett replaced H. A. Davis, who has re- 
signed. Bennett was assistant district man- 
ager of the Dallas branch from 1945 to 
‘47. Previous to his new appointment, he 
was district manager of the Twin Disc 
Newark branch. 


> R.S. “Bob” Battles 
has been added to 
the sales staff of 
Thornhill-Craver 
Company of Hous- 
ton, ‘Texas. He will 
serve Oklahoma and 
Kansas with his 
headquarters in 
Pauls Valley Okla- 
homa. 

Battles has had 
wide experience in 
drilling and produc- 
ing problems in both 





 R.S. Battles 


Oklahoma and Kansas gained while rep- 
resenting one of the larger supply com- 
panies in the area and serving as a supply 
store- manager in Kansas. 


> Barrett division, Allied Chemical and 
Dye Corporation, has appointed James E. 

ayre as manager of its marketing research 
department. A Barrett economist since 
1939, Sayre has had economic studies pub- 
lished in various chemical journals on coal 
chemicals. 





> Franklin Supply Company has an- 
nounced the opening of supply stores at 
Ratliff City, Oklahoma, and Abilene, 
Texas, and transfer of personnel. Frank 
Kenefake, formerly field salesman at 
Odessa, Texas, has been transferred to 
Abilene in the same capacity. Joseph 
Turek, formerly manager of the store at 
Mt. Pleasant, Michigan, has been ap- 
pointed manager at Abilene. Bob Spell- 
man has been transferred as field sales- 
man from Oklahoma City to Ratliff City 
and Jack Carroll has been appointed store 
manager. Jean McIntyre replaces Carroll 
as store manager at Oklahoma City. 
Vernon Neal has been promoted to store 
manager at Grayville, Illinois. Jack Orr 
has been transferred from Chicago to 
New York as manager, eastern division. 


> W. J. McWilliams has been named 
assistant to the president and secretary of 
Republic Supply Company. McWilliams 
will handle the corporate records of the 
company and act as personnel director 
and manager of office service, serving in 
the company headquarters at Oklahoma 
City, Oklahoma. He was employed pre- 
viously by the U. S. Government, serving 
in the field of International Economic 
Affairs, office of the Assistant Secretary 
of State for Economic Affairs. 


> Appointment of G. Allen Lovell as 
assistant general manager of the mechani- 
cal goods division, United States Rubber 
Company, has been announced. He re- 
replaced Herbert G. Kieswetter, now ex- 
ecutive assistant to the general manager of 
the company’s international division, who 
will supervise activities of the international 
division in Great Britain and Europe. 
Lovell will have responsibility for super- 
vising production and research as well as 
sales operations in the mechanical goods 
division. 


» A reorganization of the top executive 
staff of Morse Chain Company, a Borg- 
Warner Corporation subsidiary operating 
plants in Ithaca, N.Y., and Detroit, has 
been announced. Louis Paul Smith, who 
has been vice president and Ithaca plant 
manager, has been named vice president 
of manufacturing operations of the entire 
company. M. F. Bailliere, formerly con- 
troller and assistant secretary at Ithaca, 
has been made responsible for all finances 
of the company. Norman C. Bremer, pre- 
viouslv chief engineer at Ithaca, takes on 
the additional duties of chief engineer at 
the Detroit plant. James V. Davis adds the 
Detroit plant to his responsibilities as in- 
dustrial relations manager. 


>» The appointment of James C. Gray as 
vice president, operations, coal of United 
States Steel Corporation, has been an- 
nounced. Gray was previously with U.S. 
Steel’s Tennessee coal and iron division, 
where he has been manager of manufac- 
turing operations. In his new position he 
heads the companv’s coal mining activi- 
ties in Pennsvlvania, West Virginia. and 
Kentucky. He succeeded Karl L. 
Konnerth. 


> Appointment of B. Y. Auger as general 
supervisor of the Scotchply Plastic De- 
velopment Group of 3M’s tape division 
has been announced bv Minnesota Mining 
and Manufacturing Company, St. Paul, 
Minnesota. Auger will be responsible for 
all functions of the group with respect to 
product research, experimental produc- 
tion, and market development of 3M’s 
Scotchply plastic. The group’s laboratory 
will be maintained in St. Paul. 
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Pet 


R. F. Benda 


R. S. Amend 


> Robert F. Benda has been appointed 
district manager in the Gulf Coast area 
for Willis Oil Tool Company of Long 
Beach, California. Benda is in charge of 
sales and service and maintains offices and 
factory warehouse stocks of the Willis 
line. He is a graduate engineer and for the 
past 11 years has been engaged in oil in- 
dustry equipment engineering sales work 
in the southwest. 

R. S. Amend has been transferred from 
the factory at Long Beach, California, to 
the Houston branch as assistant to Benda. 
Amend will specialize in field engineering 
application and service from the office 
at Houston. 


> E. C. “Gene” McCann has been named 
Louisiana-Mississippi sales engineer for 
Edward Valves, Inc., East Chicago, In- 
diana, subsidiary of Rockwell Manufac- 
turing Company. McCann formerly 
worked for Houston Oilfield Material 
Company. 


> Marlow Pumps division of Bell and 
Gossett Company has announced - that 
F. R. Paris has been appointed assistant 
sales manager. In addition to assisting with 
sales policy, Paris will directly supervise 
all Marlow division district engineers west 
of the Mississippi. He has been with the 
company as a district engineer for the past 
five years. 


> Fluid Packed Pump Company an- 
nounces the promotion of Bill Lohman to 
Oklahoma district manager. In his new 
position Lohman will headquarter at Okla- 
homa City and will assist G. R. Newbolt in 
supervising Oilmaster pump sales and 
service. Lohman joined Fluid Packed 
Pump Company’s sales force at Odessa, in 
1947. 


> Layne and Bowler Pump Company of 
Los Angeles, California, has engaged 
James W. L. Stone to head industrial sales. 
Stone has been continuously active in the 
pump industry for 18 years. Past connec 
tions include manufacturers and distribu- 
tors. 


> Bethlehem Supply Company announces 
the promotion of H. D. Garbett to store 
manager of the Winnsboro, Texas, store. 
Garbett has been employed bv Bethlehem 
since 1939 and most recently was special 
representative in the Shreveport, Louisi- 
ana, area. H. B. Carroll, Jr., will be the 
field representative at the Winnsboro store. 

Company also announces the promotion 
of W. Q. Mitchell to store manager of the 
Shreveport, Louisiana, store. Mitchell has 
been with Bethlehem for 24 years. He was 
store manager at Winnsboro for five years, 
prior to being transferred to Shreveport in 
1953 as assistant store manager of the 
Shreveport store. 

W. C. Sheehan has been promoted to 
field representative in the Kermit, Texas, 
store. Sheehan formerly was a floorman at 
Sundown, Texas, and more recently a 
clerk in the Kermit store. 
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KWIK- MIX 
314-S DANDIE® 
SPEEDS 

MIXING JOBS 


Oil field “handyman” 


For pouring footings, laying concrete slabs, and han- 
dling all other widely-scattered mixing jobs around refineries, 
yards, booster stations or drill sites, here’s a portable “handy- 
man” that does on-the-spot mixing. Kwik-Mix 3%-S Dandie 
produces high-quality concrete fast, at low cost, anywhere 


on your property. 


IT’S AS PORTABLE AS 
A WHEELBARROW.... 


Balanced light weight, low 
center of gravity, roller- 
bearing wheels, and handy 
push-down tow-pole pro- 
vide easy one-man spot- 
ting on the job... and 
give smooth, fast towing job-to-job. Low charging height 
is only 43 inches. Easy-tilting drum is self-locking in any 
discharge position. The all-welded steel drum has rein- 
forced lip, separate ring gear, and box-section yoke for 
long-wearing durability. This utility-size 3%-S Dandie also 
has multiple V-belt drive, standard 3.4 h.p. air-cooled gas 
engine, antifriction bearings throughout. It’s available in 
3 models: end-discharge tilter (shown here), end-discharge 
non-tilt, and a side-discharge tilter. 





See your Kwik-Mix distributor for full details, or send for 
bulletins on this 3%-S, or on the larger 6-S, 11-S, 16-S sizes. 


eeeveeeveeeeeeeeeeeseeeeee ee @ @ 
3029 W. Concordia 


mail to: KWIK-MIX COMPAN Milwaukee 16, Wis. 
Send us bulletins on: 1 3%2-S [1 6S [J 11-S [ 16-S concrete mixers 
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> Oil and Petroleum Year Book, 1954, published by Walter F 
Skinner, 20 Copthall Avenue, London, E.C. 2. Pages, 678. Price 
$5.00, post free abroad. ; 

The 1954 edition, the forty-fifth year of issue, of this reference 
work, was compiled by Walter E. Skinner. Complete and up-to. 
date particulars are given concerning 945 companies operating jn 
all parts of the world and covering all branches of the oil indys. 
try, together with a list of names and addresses of 628 managers 
and engineers and the companies in the book with which they are 
connected. 

Book contains information on the principal British, American 
Canadian, and foreign companies. 

The particulars of each company comprise names of directors 
and other officials, description of business, where operating, crude 
oil production, refinery runs, details of capital, dividends, and 
financial results. 

The Buyer’s Guide of Manufacturers of oilfield and refinery 
equipment comprises 875 headings. 


> General Index to Petroleum Publications of the American Insti. 
tute of Mining and Metallurgical Engineers (1921-1952), pub- 
lished by the Petroleum Branch, American Institute of Mining 
and Metallurgical Engineers, 800 Fidelity Union Building, Dallas, 
Texas. Pages, 150. Price: $5.00, AIME members, $3.50. 


This index covers all petroleum publications of the AIME from 
1921 through 1952, and is compiled by author’s names and by 
subject. 

In addition, the names of companies and universities or colleges, 
as sponsoring institutions, have been indexed since 1938. 

Publications indexed include Petroleum Transations, Antitrust 
Laws et al vs Unit Operation of Oil and Gas Pools, Petroleum 
Conservation, Elements of the Petroleum Industry, Journal of 
Petroleum Technology, from 1949-1952, Mining and Metallurgy, 
1921-1948, Petroleum Technology, and special contributions and 
technical publications of the AIME. 
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aN 
DO YOU KNOW 
THE MAXIMUM 
SAFE OPERATING || 
TEMPERATURE FOR f } 








A safe average is 
140° F. If you have 
installations where 
V-Belts are subject- HS 
ed to higher temp- wy \ 
eratures, special heat-resistant belts are avail- J 3 

able. (Sales plug: If you have a transmission o\ 


A V-BELT DRIVE? /i 








4 
a 





problem involving extreme temperatures or other 
special V-drives, Durkee-Atwood engineers and 
distributors are at your service). 


HANDY TIPS 
ON V-BELTS AND V-DRIVES 


\ 
sates me 
See your D-A distributor or write tj oh 
Dept. Pet-1 for catalog that includes con- R 
version tables, engineering data, latest 


li/ 
Rubber Manufacturers Association horsepower / If 


ratinas drive aire and helpful 
o's and Don'ts of V-belt operation. 

DURKEE 

7 ATWOOD 


Ask for Your Free Copy... Today! 
V-BELTS 








DURKEE-ATWOOD CO. 


MAin 0441 « Minneapolis 13, Minnesota 
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An employer was severely reprimand- 
ing a meek employee. “Mr. Jones, | 
ynderstand you’ve been going over my 
head,” stated the employer. 

“Not that I know of, sir,” ventured the 
meek employee. 

“Isn't it true that you’ve been praying 
for a raise?” asked the employer. 

v 7 a 

Do you know how a Sultan chooses the 
best girl for his Harem? He lines all of 
them up and as they pass by, his servant 
throws water on them. If one sizzles, 
that’s it. 

7 y oA 

A Texan arriving at the gate of his 
eternal home remarked, “I never thought 
heaven could be so much like Texas.” 

“Son,” replied the gatekeeper, “this 
isn’t heaven.” 


5 7 y 

“What’s the charge?” asked the judge as 
a married couple was presented to the 
court. 

“This man is charged with beating his 
wife with an oak leaf,” sand the sheriff. 

“Why was he arrested for that?” 

“He got the oak leaf out of the dining 
room table.” 

7’ v y 

In these days of low-cut gowns, tight- 
fiting waists and sheer stockings, it takes 
will power for a man to look a woman in 
the eye. 

v v : 

An Easterner was being driven by a 
rancher over a blistering and almost bar- 
ren stretch of West Texas when a large 
brightly-colored bird scurried across the 
road in front of them. The visitor had 
never seen a bird like that and asked what 
it was. “That’s a bird of paradise,” said the 
rancher. 

“Pretty long way from home, isn’t he?” 
remarked the visitor. 

A 7 5 A 

A Boston spinster was shocked at lan- 
guage two telephone repairmen used while 
working on some wires. She reported the 
incident and immediately the manager 
asked the men what they said. 

“Me and Spike were on this job. I was 
up the pole and accidently let some hot 
lead fall on Spike—and it went down his 
neck. Then Spike looked up at me and 
said: ‘Really, Harry, you must be more 
careful.’ ” 

vv? 

At a recent shipyard launching the 
woman who was to christen the boat was 
nervous. 

Shipyard Manager: Do you have any 
questions, lady? 

Woman: Yes, how hard do I have to hit 
it to knock it _ ~ water? 

v 

Wife: Well, whee ae have you for 
coming in at ‘this time of night? 

Hubby: Well, my dear, I was edie 
golf with some friends and . 

hee What? 2 a.m.? 

u 
clube y: Sure, we were using night 

y y y 

He asked the secretary how she was 
doing in her race for matrimony and she 
said: “I’m doing all right. I think I’m 
on the last lap now.” 





“Paw,” said the farmer’s boy, “I want 
to go to college and study obstetrics.” 

“Likely you'll be wastin’ your time, 
son,” replied the father. “Soon as you 
learn about it, somebody’ll come along 
with a cure for it.” 


5 5 tA 
It takes hundreds of nuts to hold a car 
together, but it takes only one of them to 
scatter it all over the highway. 


Female elevator operator in car alone 
with a marine: “Going up—going up— 
anybody else going up? Please, wil! some- 
body else go up?” 

vy y ? 

When the woman motorist was called 
upon to stop, she asked indignantly, 

“What do you want with me?” 

“You were traveling at forty miles an 
hour,” answered the police officer. 

“Forty miles an hour? Why, I haven't 
been out an hour,” said the woman. 

“Go ahead,” said the officer, in despair 


$ y ? 

When a true son of old Kentucky was 
asked why he closed his eyes when he 
drank his liquor straight, he explained: 

“Just the sight of good likker makes 
my mouth water and I don’t want to 
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Louisiana 


Delta 
Country 


Back in the Louisiana Terrebonne Parish 
delta country, Wisconsin-powered Gath- 
ering Pump Units take a terrific beating 


from the elements. 


Not long ago two Harley Sales Company 
service engineers, while making their 
rounds in this oil field, had occasion to 
check the platform-mounted installation 
shown above, on which a Wisconsin Model 
VG4D Heavy-Duty Air-Cooled Engine 
was operating with the canopy housing 
removed, leaving the engine fully exposed 


to the weather. 


Shortly after starting the engine a 70 
m.p.h. gale broke, dumping 11 inches of 
rain while the Wisconsin-powered gather- 
ing pump began the transfer of 1000 bbls. 
of oil. The next morning the tanks were 
empty and the engine no worse for the 
again demonstrating the all- 
weather dependability of Wisconsin Air- 


ordeal... 


Cooled Engines. 


You can’t do better than to specify ‘‘Wisconsin En- 
for your oil field utility units. 


gine Power”’ 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46, 





THE PETROLEUM ENGINEER, January, 1955 


sy power! 


WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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dilute good likker.” 


4-cycle single 
cylinder 
3 to 9 hp. 





2-cylinder 
models 
7 to 15 hp. 








V-type 
4-cylinder 
15 to 36 hp. 





WRITE T0 HARLEY SALES CO. 
619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
2420 McKINNEY AVENUE © HOUSTON, TEXAS 

$0$ SOUTH MAIN STREET © WICHITA, KANSAS 


Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND Alt TYPES OF UTILITY UNITS « 












To obtain more information on products advertised see page E-33 


E-49 

















NATIONAL Gas Scrubbers, main line 
gas booster station, Batesville Miss. 
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NATIONAL Gas Scrubbers, main line 
gas booster station, Monroe, La. 








NATIONAL Gas Scrubbers, main line gas booster station, Banquitte, Texas 


NATIONAL WET-TYPE SCRUBBERS 


54” O0.D. x 20’ — 750 PSI MAX. WP. 
90 MM CU. FT./DAY. 12” INLETS AND OUTLETS 


The service required of Wet-Type Scrubbers! Pipe line 
dust and other foreign materials are removed ahead 
of compressors at each pressure boosting station. This 
is done best by passing the gas through a special oil 
bath in a National Wet-Type Scrubber, then removing 
the liquid particles from the gas stream when passing 


NATIONAL 


TULSA, 


through the National Gas Scrubbing element in the 
top part of the Scrubber. : 

National Vertical and Horizontal Gas Scrubbers are 
available in a wide range of sizes, working pressures 
and capacities to fit the needs of gas producers and 
carriers. 


COMPANY 


OKLAHOMA 
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HESE SIX BASIC BARRELS enable “Oilwell” Subsurface 

Pump Shops to custom-build each pump .. . to meet 
the specific operating conditions of the well in which it 
is run. 


SILVERLINE . . . is an inexpensive, accurately-honed, cold- 
drawn, seamless-steel barrel for wells to 4,000 feet; in which 
loads are light, and corrosion and abrasion are not serious 
problems. 


NICKEL-IRON . . . is an inexpensive barrel for wells to 5,000 
feet where medium corrosion and medium abrasion exist. 
Barrels are drilled and honed from solid castings of nickel- 
alloy iron. 


SPUN CHROMOLOY HARD SECTIONAL LINERS . . . are also 
suited for medium corrosive and abrasive conditions. As- 
sembled in tough jackets of desired length, they are able to 
withstand the pressures encountered in wells to 7,500 feet. 


HI-BRIN . . . is “Oilwell’s” new special-alloy pump barrel 
for all depth wells where abrasion and high hydrogen sul- 
Phide corrosion are found. Our exclusive Nitrocycle bore- 
hardening process results in extreme hardness and permits 
exceptionally accurate bores over long lengths. 


oe PaaS 3 Branches Serving All Oil Fields 
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DI-HARD ... in SECTIONAL LINER and FULL 
BARREL construction is unexcelled for deep well pumping. 
This material resists extreme carbon dioxide as well as hy- 
drogen sulphide corrosion. Its low coefficient of friction re- 
sists abrasion and permits the use of metal-to-metal DI- 
HARD plungers which maintain uniform clearances under 
temperature changes, and minimize electrolytic corrosive 
action. Exclusive locking rings on DI-HARD sectional 
liners permit jacketed assemblies in pump lengths to 30 
feet and over. 


PROVE IT YOURSELF! You can get more barrels of oil 
with fewer pulling jobs when you equip each of your wells 
with .. . THE RIGHT “OILWELL” SUBSURFACE PUMP. 


Oil WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING......... COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS......... HOUSTON, TEXAS 
NEW YORK 20, N. Y. TULSA, OKLA....... LOS ANGELES, CALIF 
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Blowout Preventers 

Would it be possible for us to re- 
ceive 15 to 20 copies of the article 
entitled “‘Blowout Preventers’’ by 
Marvin R. Jones, on pages B-97 
through B-104 of the January, 1955, 
issue of The Petroleum Engineer? 

This is one of the best articles on this 
particular equipment that has ever 
come to our notice and will prove of 
considerable value to our Engineering 
Department as well as sales representa- 
tives handling this class of equipment. 
It has occurred to us that you may 
make a practice of preparing reprints 
of articles of this kind, for which we 
are perfectly willing to pay the cost. 

May we hear from you soon in re- 
gard to this matter? 

G. W. Rheinfrank 

National Supply Company 
Export Division 
New York 


Note: All credit for this particular ar- 
ticle in the Drilling Fundamentals 
series is due Mr. Jones, who has 
worked diligently in the preparation of 
this work which began nearly one year 
ago. Since its inception, constant in- 
quiry has been made with the various 
manufacturers involved, with op- 
erators, and with our staff. Correspond- 
ence has become voluminous. We trust 
that many others in the industry will 
find this, and the other articles in this 
series, of great practical value. Reprints 
are being forwarded. 


Gas Calculations 


With a great deal of interest I am 
studying the first of 3 sections of the 
article “Calculation of Flow and Stor- 
age of Natural Gas in Pipe,” 
R. G. Nisle and Fred H. Poettmann, 
that appeared in the January, 1955, 
issue of The Petroleum Engineer, 
OIL AND GAS PIPELINING EDITION. 
I was recently asked to assist in 
the design of a long pipe line for gas 
to be installed in a foreign country, and 
the possession of all three parts of this 
article would be of great value to me. 
...1l am wondering whether such re- 
prints have been made. 

To be of maximum value to me I 
need the articles before the 3rd part 
comes out in The Petroleum Engineer, 
presumably in March. 

On page D-16, first section, the 
statement is made that the values of in- 
tegral functions can be obtained from 
Table 1, Appendix 3. This table is not 
given. I assume it will be given in the 
2nd or 3rd part. 


As always, The Petroleum Enginee; 
offers articles of much interest anq 
great value, and I congratulate you op 
your choice of articles and their edj. 
torial treatment. 

Fritz Karge 
Corona Del Mar 
California 


Note: Tables 1 and 2 to accompany the 
article will appear in the February and 
March issues. A limited number of re- 
prints will be available after completion 
of the series. And many thanks for the 
kind comments. 


Wants Drilling Fundamentals 

I have been a subscriber to The Pe. 
troleum Engineer only since August, 
and I have become very interested in 
your serial entitled Drilling Funda- 
mentals. 

Will you kindly inform me when 
this serial started and how I can get 
hold of any missing articles? 

Manuel Alfonso’ Foghe 
Miramar, Havana 
Cuba 


Note: The Drilling Fundamentals series 
began in the June, 1954, issue. They 
will continug until 55 articles, encom- 
passing the entire drilling cycle, have 
been published. Following this series 
in the magazine, the combined material 
will be printed in book form. 


Crude Oil Characteristics 

The August 1954 Management Edi- 
tion of the Petroleum Engineer con- 
tained an article entitled “Study of 
Properties of Gulf Coast Crude Oils,” 
by J. B. Stripling and R. B. Thompson. 
It was mentioned that this was the 
third of new series of articles on crude 
characteristics. 

I found this article very interesting 
and would appreciate your advising the 
dates of publication and issues in which 
similar type articles have appeared. 

J. §. Pope 
Standard Oil Company (Ind.) 
Chicago, Illinois 


Note: We’re glad you are interested. 
We published two articles in our July, 
1954 issue on the subject. They are “A 
Crude Oil Characterization by the 
Bureau of Mines,” by H. S. Smith and 
John M. Ball, on page C-12, and “Char- 
acteristics of Petroleum from Willis- 
ton Basin Fields,” by W. A. Wenger 
and W. J. Lamm, on page C-43. An 
extensive list of such articles are in the 
hopper and will appear in our pages 
just as rapidly as they can be prepared. 
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